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Abstract of JP 2005304508 (A) 
PROBLEM TO BE SOLVED: To provide a method 
for simultaneously detecting gene rearrangements 
of multiple loci when detecting chromosome 
abnormality. ; SOLUTION: The contiguous gene 
syndromes are detected by in situ hybridization 
carried out by using a high complex ity nucleic acid 
probes comprising a mixture of labeled 
heterogeneous nucleic fragments which are 
complementary to loci of target chromosomes in a 
region containing suspicious genetic 
rearrangement s. The nucleic acid probes comprise 
sequences which are su bstantially homologous to 
nucleic sequence exhibiting characteristics of a 
plurality of components of a contiguous gene 
syndromes. Acute lymphoblastic leukemia (ALL), 
chronic myelogenous leukemia (CML) and Down 
syndrome are detected as suspicious genetic 
abnormalities. ; COPYRIGHT: (C)2006,JPO&NCIPI 
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#2L<<i, *fMB<0CMLttajfflJftfe(*-^SWSa8i, #5 0*d<-* (kb) 
(Mb) *T\ <tO#^L<(i^50kb^^750kb^T\ $ 
^Ki 0if^L<(i^2OO k b*>4>^4 OOkb^T'^nyrUdfv-f-f 

[0038] 

is? ^mnrnvrmm m z - mmmmmtmh i \ ^m^mm 
nmizmmmimbrnmizmzmMimfrbKh. 2^)mwmmmn 
omriznxdzmmcomt ixit. rnvtvy/mmim (all) fr^cMLnmm 

W&Xfoh. 
[0039] 

SrltftU £^fW->H«««)f&««*£. 0!l^.tfft¥Sft, BBS*. ttf4. »tt. 
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[0040] 

izmKm^&t&um&xvuM&mtz. 

[0041] 
[0042] 

Clfttei«j£3y7U-*vf 4 &R7D-7VM yi^h ? A-f 7'J:*M t'-y 3 y*^^ 

*^^o7n-7(i. fs&fimmcomizmhmmmzmmizttmx'fo&m 

[0043] 

wtyvmn. ®&ztix^&7sA<vmmffimzmm®£^-fx'ht>o. 
mmmt. m%7sj±<vtmmmm&®frhft&uzmi?v--7Z4 y^v 

<? /W7U^-fe'-^ 3 y(2 £ t0^^'tOWc3ifflf Sli:^ .IiU:J:oT 
. ttfc»fe/V->«W(«cJ: OirieS«Witg^Rffiyi]oEll=5rfi[at4:«ffli:*Bll 

[0044] 

$^tc=sri3. MfcT-mmcomm. mm®, fr-o&mfcztitzmnzttix 

[0045] 

, 0U.fcfi:9;bJt7 7-;/\ 75^5 h\ ax*V&Xu'/&KliYAC'7n-yZ7- 

>vth ztvhn.&7 p- y\^fj i>ft<r>WMcoh h*9t£j\ -i 7>j ^ x-ti, c t # 

X'%h4y+r-V (insert) icOJ; d&7n-7£#til-f & t d lo^O^Tti. 

#'J * (PCR)Jfflv^;i: . 
[0046] 

XV/ttzit^M X£^i-&%<<7)nt°- mitfTu-yZftltzMzr-frLtzWZ 
->tzDUA7n-y) fr^&t^oZbZMMtb. fkfficotzzb<7)'<$tf%ib LTIi« Cift 
^^SrM-Sr^y^'At^ *7t(i#PW(ztML-C. AO'y7W^-v 3 y^Ff l>& 

[0047] 

JiTRcJ: 9+^111^6 J: d fc, #2 L < {i^^-7n~7?I^(i^^W^t3W 
[0048] 

BraL*v^asayi|S:Ms4L*JJ:tX/*/J:JiC:^)J: 'j&g^A-r 7U^ -t'-y 3 y 
lfeft«rft4fc=5r<i-ftfcA«)*Jfe(cov^Ttt, ttfcJ: O-BNcHfcH- 1>. [t?y 3 yi 

i #«n zcr>± o burnt. mmmmrn-yfrbnmtRmi&tzttA? u-~ 
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y'v-y^cDjyftv-i; 3 > allusion) fcKtmmmwmm^miR. m 

[0049] 

m Kit. *%W<7mzMMi*. A v y Y 7 ;vf t*>J *r-r -fcf-v a ytioTBMB 

mm. mmv**>&M& wm^m^thztizx^xn^.. *fc«m 

[0050] 
[0051] 

nfeomstimttzte 1 1 u<«i®8c<oa{wis«*^wifefe*D n a*>#« . 2 > mm 

fr<o^%-a-&*Sr»J«"f4fe«><^«DNA<otBffi, 3 ) &l§8Sfr+<7>&#RfIgE?iJtf) 
[0052] 

MtfcfiTi^. ^%mt. ft<0£oKc%&coXMzimt&fflm$:%Mt&. ? 

t£hh, wt. aiwDNAtjjtf/afciiRNA. 

«uu wwmRtoswm&att mimmmmt&mztitzmm^&zt 
izx^x. minmiinMMfcMf&us&fcm®, mzmmTmmcomm. mm 

w?M&s.mmzw.®iz®mx'Z & . 

[0053] 

v/*tzktmm.mxbz>. mmzmvv-m. mmmi 3. i8nxt//t 
tzi±2ii l zttixi^ft-%fmwzwim3yTu*^T<7n-7'X'bh. ft*w&7*o 

-7"(i, lfefeft-^IW7'^-X?7'f 7'(Bluescribe)7"i7^5 K5-f 7*7 'J 

^*WKfIiS?iJ*>B*$n. itzmcorsj 7'u **-f -fc'- v 3 yti£hm$.&tz%< Ztitz 
i>0>X'$>&. 

[0054] 
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[0055] 
[0056] 

*%wvim&£u'mf$Miii. mmnmmzttixmM uz;*?-y%w*7tz%&fo® 
n<7)m&z°imzt&. ^?-v\i. i ttzmm^mL^m^comm. ttzini 
<oyyj±cof!&fri>i<ii£m-&mzbt:^xmu\ fremiti zgw&izxixmw 

®Kcmom$:^isc\ttfT$&. fwffcbOfc. lo^VAW 

#£<o i ifciiaa^awi-, pui* 1 1 tzimknmmzn ixmmz t l < urraw 

fcSgfc^*fc«W»ri5i£^Wfc:£tr l ifcli«»tf>atfh ifctiaj£iStf>I*l8rfcS 
[0057] 

7d— w h*-?ttzte-ayv*—?mmmkizftixvmx'*z>. ^?->iz. m 
mMLmtziiftf&m&mnmmztt ix m% +& x 3 izmiRtz z t #r # %> . 

[0058] 

zuz, xmiit* ^mizm^xw^tLtzUk^.^-yizx^x^ti-6. 

[0059] 

«Lafflf*fe«>ja»ftfijffi"c* ittfBfcftb&^ffifciitti-i zkx-hh . 

[0060] 

**»Ji*>fl!l0>BWUU 7*o-7*^M«SW3&»oiR-3/i«S^S:JSiH-6;i: trior, 4 
fcr&s. 

[0061] 

3>?u-7'cvmmiztiixmi-t&¥mmtzc\kX'b&. 

[0062] 

ro-7W. D N ASrWRxy ? V7-&ZX With Z 1 1 i orSfefe*D N 
Sg( "sticky" end) ifcliftJffflJBriS (staggered cut) Sr^-f S»|RBrfr<03 y 3 y 

£±t;&. -r&*>*>, ^•yhn«toriiA3nfc2owiBr>v5K«ti. -en-m^ast,*:* 

zxoizmjLztitzKrf-izftAzti, %ix<7?-iz, ®\mmfte>%.*M'fK<f$. 
%uzmi±ft[*iizh7>x7 x? hztiz. mz, <??-um&km*t>ttMzti, 

«^(S £f*£ ft* <^ . x* y * ? u r-« $ ft fcfWIfimiftv >r D N a # 'J ^ v - 

■&ztttz>®w./T7 4-?-t ixftmzti. ztiimmzhtzmmcoftmzb^xy 

JisxZhZftfzAhyyViZitfrl. Z<7)7'n*Mzmitzi$m<?)mi3.. DNAjKU * 
7-#l<n±&%mMz£r>XWMZtltzzt.*VZ7ls7--ei I K ttz&T4 DN 

A*fj * 7—exh^x, ztL\,±Km&ft<nmtiz£^xm^<7)ffl&*&z^zktfX'$ 
*. ^ifc&^TUfea. mmwxit. &®<?>®mMxvwmuzmtfnnmz7t<?)t* 

h 5 y KUaSSSfi*^* h 5 y K*»&4HtS*lT - >vf 7y *4 a y7"D-7*£ 
JglfrtS. -fig^n-7£fflo&dO:fr&{;:*>virii. tlWDNAtoM ;/ ij ^ 
5/gyrn~7'S:SttMfc. $frfflMDNA£. ?o--y?X??-^7-n-7DN 
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wdn a$t. &*mzmm*> h * ? ^T-^mx-bmrn^tmrnm^zi v 
?i/*v\,zmw mz y ^wdnaj±, ^ThLtzAVyyvzmk'th^vz? 

V 7— ill. tf. Z tilz X i X NRIx y H * ? U 7 — b* t J; o x # A $ ii*:*? >y 
KOifi«fc-SISDNAS:Raj$-ti-ft. J: 9-MM:»fce**4 <fc ofc, 

8*4 y ^ h -> y w y /-f -b'- y 3 y r o h 3 (protocol ) £ fflv >f » ' vf 7" y-i ■*? 

-i/gyTD-ySraWDNAtaffl'tS. 
[0063] 

-*«rn-yj£oas^itaji. ^o-y^n^ro-yDNAtsWDNAt^isi 
-o$ijllxyH5 ^ur— t*T**&a-f £*ui, tHWo-figgDNAtfrn 

-7<?>WmZtitzZhy>'Yl:®Mtfi)X't>lZt&nmizt&. hhbL. &<<mwj 

v v tfih h <ox\ se 1 \> yfe-smmztoi x w$p>\% < y v tf-n.mt%tihx-h 
botK £-mmmmmmi\%mz£ i-atbtii x o -> i&%wb*> o . sat 

T, ^^ l 9^T'-|li[£§^gWDNA{ig#(Cj;o-CS7--^>T'#-r\ ^c7)jt 
V>7U-7'WT? -fe* ZWilf h Z t tfX'Z%\>\ 
[0064] 

15fW«cttt**-f- Wt(biotinylation) J: oTHSIS^l. £ £&tSS3*l*:* h 5 V K127 
7 -f- f 4 - ? O V h / 7 7 < - lZ i o T Kit $ tl% V VX h ? y K # it $ tih . 

[^BJ<05&S] 

[0065] 

nyri/^fyf^yy^-nf- td-t'ii. a-( t'iw Hf-y 3 y^m<Tyz^>n. 

mzte^ximm&coh&i/7i-)\,*:$i!kifr\ mmrn-nmwx'Z&yyi-ji 
i&fufi* zniwsy+Mt, ysMzm&mmncomfeitzttificotzMz, 
m%r>tzmmiz*nxm'&z-£&zttfX'%%:\ / \ *^wn-/ii zm&ru-zr 

<F»\A 7'V?A -tf-y g yftHttSr, 7°P-7"cO^^^-y^F^McoMffl^LT®^ 
[0066] 

*%mzlh7u-y-aym#>t>1xfzm)li. ZcvmuLtzayri/^isT 4 \zmcth 
. ro-rmyri^y-f-rcoftflnfi. awans^^N^ yy ^ -tf-y 3 ycosiPP. 

tM^ttSftKSrflrfj^ itz^-v? 9*7 V y }<i/?'i-il>Z fcfc t>-t1PR9fbJ\4 7*11 ?A 

•^^■)VFx y-hMiy J J*±lziffl 7 y y A t Mi L T V 1 6 i <o # t fc . Ufc *« 

3yh7Xhi0tiJp(Cj;oT BnutT- # s fc v ^ c 1 1- * I . 
[0067] 

^CtCti, SfB&£7)3y7Vdfyr^lEilT^5 0, 0 0 0^-* (5 0k b) *>^>jS® 

att Mftfe*^*fc:Jt*-6fc«T'ib*. *5l>ffl<0mfcHi. AyyY>? /\A7VyA*£ 
-is3ytzmZtl&7v-7&. 4 0kbUT. S 4>fcftSWWi»k b^-^a 

[0068] 
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[0069] 

mmizmzmm m^mmmtmrnz^xnozt^x^i. # 

z>t^o®&^$>mm. mummmim&mzMixmz^x'h^ m±twi 
^ktmx'hhz.ti)mhtix\^hm^ mmMmmmm^m^^x^muf 

zm&z-th. mmm^m>mx'hh^. mimmmmizxiximz 
tiz>{&ffl£<r)w&m%comiittzii. xmn&mm. \mco%m^>T< y?\zm 
ox wmmt Jt® lt s ^mmz^xwm^ijk^ti\z^h. 

[0070] 

*miz£&ij&t&miz£&mcomm®ii! l iz±^x i 8ifrt 3 tiz>. 
j; immm^mmi. mmmizn ix^zm-x-h o , mmmmzx h x o t <* 

izXiXMZmt&zttfX'Zi 1 . zcr>tzMm<v* <J*?J Vyyftmzk^xfttft 

zzti>x-%%w\ *%w<n^&tmmmzxh\f}m'$-hzttfx'%h. znizmt 
msmt&m-fitmMix. mitztitzMMm^tm-tf. mutm-vi h^bu 

[0071] 

m&thtzMzc\<nmm*m^&iimz^xmmmz>. zox oizixmm 
- BCR-ABL-tkt z>mim-$>&. 

[0072] 

m>%ffi&&m (cml) (i, ■wmwMcr>B®.mmx-h-ox . ~mmzm9nxwm 
2 2mm±izm&BCR&£VABLmi^z±~>xw®^vt>h&. zcom&irM 

fflmE&fet (9;22) ( q 3 4 ; q 1 1 ) £^a, WJijifS^(C^<7)7 ■< 5f 
^7 4 7&feft(Ph> ) ££-fl>. totltJft^SieWBCR-AB 

*7~ m%m ( pcr) $:ffl^i,ii^3tfE^A>mRNAc7)^ yfbvmmzx^xm 
mx-zz. ztihcnmmmxnhhif. ^-mmzimmx-^w 

[0073] 

wc>mz. m&mm. xmmmzimm-TwmL mmcMLtmmitzmmn 

[ «W SrHllfi-ri. fc*>tf)ft||tf)JB» 3 
[0074] 

*mit. m®t^ftmzittz\mm<?>mmmv&rt?-yiz%!&i. fci 

h wsru-rammzm- n><ox\ mp w - y\x±y./ a \,zhtz o x itxs a-^ - 
>s-a-frti>. *^<ojfi^s«{ijE«^»feHsi:s«^^(t^a«wHS. axis 
/n.tz\i7u-*tA h*hv-y? mzzmmz i . fr-omm^mzt # mom^n 

mifatfi»m&mzmv : frtiz>w&. ztiim&tk-fimm-h&tf. %&mm> 
tfmtn. m<DMimzm&mcDm®izmfrtizm£. mzimnm&ftmm® 
mounts. itziizysMzbtzimmizmfrtiimikizh. znutrnft-® 
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[0075] 

m^tmnzn^x-mzm^n^ rmmwi z&xmiz. 2iw$>m%zmmn 

7'J — J 1\ Van Dilla et al., niuman Chromosome-Specific DNA L 

ibraries: Construction and Avai labi l ityj , Biotechnology, 4: 537 (1986).)„ Lfr 

wffliimx&Emw^ ?a -t-v- 3 ym±zmmzh&m&mzttixiz%&fa- 

^(repetitive sequenses) (Z&#$ft|, >■> 7>V 3 t°-@^i]£-£&. Ztl (><7)W.mzi5 

wc n v-immmzmiz&^ztLX t m . 

[0076} 
[0077] 

&tz\*xv*7-' mm (pcr) <o*^«5*»^»fig$<is. s^a 

y-p y df y^-f 4 c b izi. >0>mzti. *<vmfmt>ti&7*-7tz£ h^A 7*'J r^f -tf 

izmznmmizh^xmiii-siffizmmzmix i>mzti&. ya-y^ymm^ 

[0078] 
[0079] 

Kfi^MZfrfrbtz-r^ |*^7-D-7'(bound probe) £ Wftf £ fc fcijrf 
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[0080] 

*W«lfctJV^T r &£j (staining) 4 £ti r #fej (pBintIng)«r4XUi. *fHH£ 

iz%&. ifctt r «fej *4xm<4s:«i«fcfieffl$^s. r &fej *fcj± 
j iz£>o{>tzt>iiti&w-yi*Mimm¥mtf. mzj^m^mmm^mzt-yx 
%mxh i . jftfe'^ - ^tiESfc i ^*««^*<oaaa«WRi i t^/* fc« 7 o - 
im bv -y^iBj^, j v&mm%mco&fc¥tmmft®mz ®%iz?h . 

y> texv/tKumnrnw^m'. ^mt2htzm&t¥±x'mmcr>m&*?-y$ : &]$ l 

3=(karoty P ing methods) <7)rfc S-flSfiWCJftfefttjftfe-t^lfckSta^L^rV^ (it, 
tlffl^^li , r o- 7>'&-£ L & i AOg|5#^ Bj^-ffcS: «Tflgfc-t |> £ We „ 

[0081] 

#t$*ffl§fc&VvC r i*^3>-7°PdrvT-f j (high conplexity)sSr*:fcHi x 7*n-/ 
^-[5)7°n-7tio{t^#RfI^igE?i]&<-Xt IT 5 0 , 000 ( 5 Ok b ) ttllt* 

*^cfII>*M^i«JS3y7-l/^vr-f^rn-7(i5 0kbliLh. 
100, 000 (lOOkb) lilt, 200, 000 (200kb) ELL 5 0 0, 00 
0 (5 OOkb) JJLt, 1 0 077 ( 1Mb) J2LL 2MbfcLL 1 OOMbJJLL 500 
MbfcLL 10««JL £4>fctt»l omLkmyrisXisr-i ZftOZbtfX"&&. 
[0082] 

3V?\s*~sT4<ntzihnUmz®.r>X%M%1\l. [Brittens et al., Methods of Eng 
ymol., 29: 363 (1974)). WM.ZIV7\,*z/t -fCDS 6fcRU*l^J:tf#WW||CO^ 
Xlt. *>?-te£V t syX)b<r)T&<?>1CffiZ®m#£. (Canter and Schlmmel, Biophs 
ical Chemistry: Part III: The Behavior of Biological Macromolecules, at 1228-123 
0 (Freeman and Co. 1980)]. 
[0083] 

*m\lz&h7u-7®.&Uzt~>X(?>M$ L^ayru* -ftt. f$ft$ftl>>IJE 

o k b*»4>» iook bogftw&wiijt-?, mm&^myyi-frzmm-hwz 
■nMxhbmznhx . mmzi&x ^A^mwmmm^^^i-iv^mhxhb 

o. ttifc '^7 t J9 , 'U£-i'ay&%1itfwm+&llt\ bhay7ls*is7-<mi 
tfl 0 0kbcorn-7{i, Jia5|||^tiJ$ii^J:'9t^<^^VAc03ifEi i JlSrfflS 
fc»aj1-i^t?:a— ffcTSTUfctfi. lot, £*)P«ommi3y7l'*i'T< 

<rrru-?frh% hfihXhbo. "oyrv^^rj" KchXmtttift.. tamz£< 

[0084] 

IMllteXoiz. mtEwt7 l Jy4-*f-is3ytffixn. 7SJ*izmiayj*?b 
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-im > h&Wtot Uzm o k b*>^> i o o k bcom-y muxi ttzii'monx 
s -y f wa-7W y*r- vm.^ ) xmmx\ getmave* h y/i-ivt'&hzitm 
&x'b&. mm. %) \ ookb^mm^yy'i^^^T-^miM^m^^mmiz 

&<?>mmzwmt itimtim^^xmm^ix. ztii / zxm\mmum%&&x'& 

nwrntcmkmrn^mt-th. it^mmMzx^xm^titzmn^yr < 

ommmmizfe-yTzmmAnis o -xizmzwt t>tih . 

[0085] 

yy^com&ummmm. mti$£m&faz%}-i l z$km-&izit. mmm&nayy 
u*i/TJiz)tm-t&7°n-7 r oy?\s*i<>T i it'&mx'hh , nu mmtthx o 
w\ ^?^3y/i/jfyf^i Mmm±xwmxwgmzi5--%i'7i-i\sz 

&&thtzMZ<r)7i..ZmX'hh. f&3$-f!)-fe?>'3 yV. B, (i, ^5 0*#X-X ( M 
b) ODNASrMft Mf?2 l^-fe^O^^fe^lIVlbWn-7' 3yTl^;/f 
-rt'+tfT'&l^tarHBJlL-CV^. l24H(i, *t>20 OMb^DNAmt 
&mzm-&&)4 OOKb (7)7°D-7'?y W 7' >J ^ Hf- x 3 > IX V > |> . CI 0Mg£ 

. ?v-7(m«commw\4 rvyj yffln*\y(&ps)tf^mtztii. m 

4BfcJ:t/Tl4Ffi, **l<efUS4 Ifefeftefe J: If JS 2 1 W&ftCOtlMZiky A 7*5 >J — 

f \z^-tx 3c, @4H(?)A7- > *mm-h tztbizim stm ; yy v-tmwft 

[0086] 

^yr^yf^ i:+^u^^o(r)i l zw^iihmA^mixmmi-izbit. 
Tu-rngmsm&tf'^ ry^w -tf-^a y<nm%htiz>&£T®&m8mm'oi l z 
&^xi&mx'ii&\ ya-7izmhm\n-m&m:com^i. WMm®.m.n 
mMz£<o®htih* mmz, -mmrv-yzmmtims. mm&m*mm& 
mmizmt&z tarn i< , ;<ttc x mm&m&mmmzmmiim 

[0087] 

ence point) i: LT^8$ill>. R7°n-7'j£5W-r .a.7°U >v 7 ^(duplex) tifoS^Tj^- 
atCiO^ffi-fiCt^-C*. *»OjBt^V^r-f^y> ; 3y(dimension)t*JV^T, A>f 
7-ij ^-i, 3 >*j J:yf«S8ffiffl^)^fefrfc«t tf^*(protocol)Wt i: T-ffiH&i/y'-f 

<?)%k&mzm h %$wm® t x'^m&mz t x-m^tt izt & . 

[0088] 

*m*?)rn-7-Bi&.^y ±tiitz*m\<vmx'^ Ltzzt*\mm&iz 

X t )Bf&.Ztit:Ay\ttim% i \ZtilZtX'$>Z>. *»7n-/-MA>KUSi 

mnzm-K hcox-ho. ztuzttixivm&t&tzx m&ztiwy vim&fcn* 
%e>ftmzx&h(?>x\ mncr>mmimzx&i>nxu^\ ivzwuk&izx*) 
B^titz^yT < yyj^-y\±^m^mzm ixmwx-% hiztz-r. znizn i 
x*%w<?)rvi~y-ifM;-sy Fi±*m&xvmmmcDm%mwizt%)X'*> i . 

[0089] 

*WMzi&brv-7-mm&-co-timt. $>«om%m&3yru*isT<7v> 
-yZr-iV-thZbX-hh . A^I>7°Q-7'{i, ZWMti'ctifu-yitZixtzmii 
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t^bhW^M^m^^Thh^y^lvxiy:^ y (single spots) TIM £ttTv^i§ 

#X*-y UZt oTti^4 0 k bfti L< fi 1 0 0 k btfmft<mffiX'5-z.htl 
(YACS) *^C0^>^;1/ 4>-t)--K 3 5-4 Ok b£-£O$£i0rj;U 
[0090] 

01A. 01B, 01 0*5^02 A s 02Bl;L A y*f-Vm d*?? T-Viiuy 
2 u~y%titz .W>2\ £feft-#J!W7 A 7'? 'J —(0 h h 4>8flX7V >y K'VCT) 

/vf fVM t'-y 3 y^f. 54 77 U-tfctf&iliJg:? t-£fgE?i|cOA4 7U ? 
A *£-i/s yfil^ti. Sltl^tlftV^V AD N h<T))\A 7\) ?A M-is 3 yiii^KV^ 

t'j^Xfluorescein isothiocyanate avidin) [Z X •^X^.^iXi'z. $Srfeft4>£>:£DN A 
fct Wfe^^^DAP I (4,6^iamidino-2-phenylindole)tJ:oT&€lL*:. 
[0091] 

03) , ilXXfy (04) fc*tf. SfitAHftrfeft (YACS) (05) . tJi 

u»ata« (06 ) ctj»ts#-t Mfefefwa. ixmmx-z 

[0092] 

i 0fflfflW7-n-7lE?iJ{i, ttJfl3*i* 7'J fA ■**->> 3 y^ftcoi fcfcWtSlW 

0>»1 0HR1 0 0tf>«Hfc&S. 
[0093] 

ft?yj>tixiffrtz>zbx'h&. * ^yr/u-at'-wh limmmz&^x r# 

^ yA'-fc-HJ-^iHLT^S 1 t'*> 0 . J; *)&mi\h^A 7 'U ^ -tf-y 3 
ytftffeftofcfcfcfcwc, ro-7 , «»<0|B|tfflrM-3& I #3e-i:i:tfc^^W7'U K 
£BJ&T'£I>. r ft^flge?i|j (shared repetitive sequence) (4^VA<OSWH^« Jo 

J: VZnmemtii t is v ^ < o#><7) 3 tr- & ft 5 EWC* 4 . 

[0094] 

mmmmzmi mmimz&$t&mx% o . o r >• y y& - r? e- 7-0-7- j it 
i,y?iv- a t-®mimz&£-?mx$>%>. 

[0095] 

%&&nttHgikysMzm&v)urr)i>av-<7)$BX'&i&. at-oaii2- 

St 1 07j4 , CEyiJT'&, -e^^T'RtSDNAOA 1 u7t5'J-(A1u fami 1 y) U&g0># 
#£#^^<0]ftI!Wfritf>T'*>l>. Rfi^3t-tt?7X*--S*i(clusteredh ifc 
iiySJiiFMyfiXJi'-XZtlh (interspersed). RflHWi^VA, W*tf#?fcfett0> 
»IKtt^<tC£t4Rf5HWL fcJl^fttftfVTARfg (VNTRs) fcfctt* 1 4 
tz\iMW.COm\X'9yX9-^flh. [Nakamura et al. Science, 235: 1616 (1987)) ; 
%&mitisy?)U8i&M>t>tt%ZtlXh£\<\ MUX, KfS^iiBardoni*?, Cytogene 
t. Cell Genet., 46 : 575 (1987)(=J; mffiZtltzZt < XU&ftl.X'Wi-m.Ztlt: ] 
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[0096] 

^Hfl&ISfclfc^T. RtllE^iJ (repetitive sequences), KftlEJlJ (repeated sequences) 
[0097] 

SW^fSIS^J (Shared repetitive sequences) Ji? yX f—ttzltJ y$ xn—X%ft. 
l>. ^^X^-^fL^flffi^KClustered repetitive sequences) te^yxA^fS^tan 
dem repeats) ZttS. ? y-f AK?iJte s f ft£#'&feft<7)A ••/ ? tf-yZBffcfh DN A 

[0098] 

Wtfct fiKne-Jfefefls-WflWRatNakawra et a]., and Bardoni et al., supral) 
[0099] 

%<nm&i'y?)v?v-&n$tz\mm&3v-&mumzn4 -/o^x-ti 
. wx^wm^m^^-RWMmz^ 7*y xumKttxsT'a-wvmm 

[0100] 

i\ |siro-7"(± r^ fe3 y h 5 Xhj fejBiSUi^tSHTj-ft. taybyxhilty 

y^<om®tt<?)m&mm<7). ®<om<o%k& } mMi?z>itizj:->xm%$ti&. mi 

«*. mm [^i ] lz^tZlbZ®%(r)m&fri:?a--yytZ>Ztlz£ tit 
dna^^'J-II £&&ftZMil'mTn-7tbxmX'%Z>, ?4 7*7 y- 

W*^t$il^tfyU (ifcrfotiroTtedHI?) fcfcWCfci, tt¥#tf)ifefefrDNA(i# 
? 5^t4hWi4 . £7^ 7*5 'J -tzJ: 7 V 7 A Hr-xg ytfi^jifio^T £® 

Jt2> . Mtt^ttf. mmt&mi7v-7izmmmwmit$£vmm]frt>(?)i/ 

#>X'b&. ft-?T. 7 , n-7'(cfc{tS^ie3'i|^N^7'y^>f-b'-j/gy$-jiS(;^$ 

^Kwcnyr-^xr* imtfmmzw^yoyA X~th 

[0101] 
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1X^1. 
[0102 J 

zmmmiz^jmiktmis, ■kmLft&ftfct&tiwziiay b?x r-jt^^i-e 
ixmiXtz^^. @4D-ia4Ftt>v^T(i, ?tyYyAvmz3-5X'hz>. rnwrn® 
vm«crw*y btf'h$wit\ imwmmcook&zm &%mizmm immmm 

ZctmZtJmiZ-t&tztbtz^ JzZ^ybyxbtf'mtKch. 7n— »M m b 0-& 

Mifcmmmzmt&mmgM&zj; o . mmm^^timmm&^m 

^*Ztlh?ybyXbMZ7yMZt^X¥l5l/Tttdittl&±m- 
7Xbh. ZZX\ TliI6t)I)i(;ti^yyA«77?y3 n*^. aybyAb 

itvi/Tizmi^m^. £mm%co¥Mmbm®frt>hf^ti. mco^wzyyj. 

v?\'*>>T<rn-7z®>mhi^. mxzhh^ybyxbimi om—rxh 
tmmim&mzt^xys&comcDaybyxbwmzmi^. 

[0103] 

7u-7iz£*)ys2><Dmwffimzmt&mii-®x'ii%\,\ m4 fu, %2 1 
m&mmrv-ytf^ mo^mmftwt brnmcosmmzmmtiay*? bm 
mzMOMy^^x-th, rti-ymm^x^izt^ix^i, zcommv 
mmmt. M7*zhtsmizmimTn-7commif%\\ [mmmt^z 
a. zti^mnzmiii-t&Tv-T'wxmz. ttz^^zmm^^y^y^ 

[0104] 

Mnmmztnxte. mmmzm^tmimm. mmr^yr^y^ butm* 
v/£tzii7-n*7m&ft-nm%&imco®®£i-z > -ttfx$z>. m 
mmimt>tiw * m& < mmt$ x v yy^z s ^hbo* 

fitWWtefcifcfcfcl/Oi*. frfrim<r>mii&<niL?%i>0)X'til. frfr&mm 

ysMzmh-kmmfa. wum4 vnm&^-y^m^t^ztmztihy'a- 

[0105] 

*mmm&mmco7-';Mztti-$>mmii. yy^mm®^^ yvy^xi 
K7v-7mmizi%-%mt:i>tzt>t. ^rD-7(i. y;j>cD®m®m® 

[0106] 

^f*DNA^fflffiS<)T'J)l,m £ ISrfrW^ai^ijtc|S|i^ rum^j (substantial 
propotions) f£ffl$ft£yW 7'J r^f -fcf-5/ g y£#Ot> £T£B»rJtt'%&flcD 

. #(c. . ^HI^%o^ifKM-*W^f*%Mt^(c«ifflWT'ti 

*^ffi«^*&a«S:WLT^6*3lS-^T'^S. ttffitt (stringency a^ij/ 

[0107] 

* B J$i§tZfc^t r 4 , li^fe(*j (metaphase chromosomes) %&JcwlZ, ^fcftgkco^ 
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[0108] 

# a # . ^m&mmwjitti zti mix mMih . 

[0109] 
[01103 

[0111] 

«ft*nWB*T'<0fEartS«. CML CW^-f-S BCR-AB LM£!B!£JBfi!ttSim£ 
&WI%W(iC M L<9*8£, CML icffla-f * <1 1 "Cft^ftT I ^SfefettigtS 9 q 3 4 i: 2 

2qi ico&m®Mjm®<?)m%u&x'b&. *ainf«t^y 3 yvi i itjget^ft 
fcWfcisvvctt, ru-7(2fiii£ftT . rSfe^ibft&M h ? a>t 7^ *w 

A*£-*/bV (F I SH) ] . U&»uar#fc. Jfefe' - y tiffin ^^mi/^+n^ t|i] 
[0112] 

r - a b Lm-sfaZBtfn- h mm^mm izm-r & . mm 9 *> j; vm 2 

2»HWD-/5:ft5FI SHSrSBIt-rsfcwt'. |5]ifcfettteCML (08) 

<r&x <r) / r-x\,z-jmx-bhm& It: b c Rk a b Lcoifflffl(c{i*f 6 . rn-naiEtf 
ej:rxii»op«MB«!ftfi*lwrfcyW7*i;^>f XLfc*^, 08-01 2&atZk< 

, I#fcJtmjlMMB?*K:4. Jfe&^-yeOjgfJt (staining pattern present)!^ it 

fs?s iw£ 1 4 1 , mm^m&mtt ^m^wmmzm-y^j^ 7 y ^ x 

yiiMfc?mm<v-cr>? a a nznixwrnizmtc h^h. mm, 
izmmmru-^coA Luz®&itzMfc?Mim$tsm&wwg'\<?)^ ~?v y<\ 

ABL£ -ktsmLfatymw W^J^t'-yayWOM? ftfcJfcft' ^ - y a 

i»iK:»5r4. lot, *%mz&&tmtexv ( umimi&c>>mi&<r>wmmim?z 

© 

[0113] 

■fe^xgyVI I I confute, ^&A-^-y^fc(t|.^^^K^7"Odfx5r-f 
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[0114] 

^ya^vi I i«(iii|tM^§^tfeA7-yii rn-T^oftStfte- 

?4?X'bh. ZKcoitwrci-mmmmx'Zz. hi i ahii i Ftijtfs^SE 
n i in ta-f h £*><o \ k o ^ffi^na w=arro - £ ^ 1 1 & o . * ft. b<n> - 

[0115] 

Wilf, fttt'JwtttajfliJS (all) «»Kt»f3S(i. t^y 3 yvi I 
IC0BCRrn~7' (PEM1 2) £ B C it fs-7-tf>5 ' 5jdB*><s>tf>7n-7'fcBSjft;i£ 

e neoplasm) C0 : fc{££%.7fct&. 
[0116] 

tth "«tw bit. femw<yvmiz£om%.ztitem®mz<m-fz>. cml 

fcitfALLte.loj: ?%ttM<?>t> bt'li. Zti?h£\mz-£h®W&tft bMftrFlz 
fevvniS^KWfcLTV^ftlc, ^A^h'ftffTWftfc SUIT'S -f, *tfs 

[0117] 

$ Mz, *ftwimm^&n^K-xmR<vt&<Dm®fflK¥ffl%mftizm^ 

U *">Hn«fc»C*4. ^££-$-»6j?SKflte. Afc*J(t4«9Ba»ttO-fe» 
[0118] 



BN -NP-4 0^ffat'^-,t'^-h»l 

DAPI -4, 6-y7JyV-2-7iZ/Hyh'-/l/ 

DCS -7/^Dt^-7ty>DCS (7^nt^Av idan 

V<7)ffimmz\^X'% S-fcvl^V-^W H ) 

AAF -N-T-fc b*i'-N-2-7*.l-)l>-T$;7)V$VV 

EDTA -XfU>y'7$yf h77H:f-l< 

FACS -7;^ot>(y-7?f -(Mf -(F -fe/1- V-f-O/ 

FITC -7/M-n-t-f > 4VttisT*—b 

I B -MMiK 

NP-40 -Sigma as Nonidet P-4 0 (St. Louis, M0)#>£> 

pbs _ 75fX7l _ H _ 7 - 777 _ K ^,jy 

PI -Tnfi^A T-ftf^WK 

PMSF -7l^/Mf/W/l'7 ; r^ 7/kt74 H 

PNJgffijg -0. 1M NaH 2 PO 4 t0. 1 M N a 2 H P 0 4 C9?I£% 
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PH8 ; 0. l%NP-40 
P N MMffi® -ftfflH K ?4 5 M ( )^ff5P n Hi ; 0 . 0 2 % 
NaTy'H 

SDS -VWJ* h'rV^ -tf7P7x-h 

SSC -0. 15M NaCl/O. 0 1 5M Nat-fhU-h, pH7 

VNTR (variable number tandem repeat). 

immi 

[0119] 

I • A Iftfeft-ftaW D N Aflfrttfc D N A IBt^? 7' 7 D -c?)ffM 

•f £ £ fc . ( £ tfXfcSfcLLI £ Lfc r k < »« - ^Uttfc J; /* W 
DNASrta^TStO-C. *^)1*HttttDNA<0fii[fci8Ht4) . vT^US! 1 (C 

[0120] 

1RtLWu--y?K99-\^ Kjai3*i*umfc%8#Al8tett (yacs 

-*?7^ HT**. »^LvvN"^r'J^7T-^(i7A^ -fyf-y 3 y 
^Vf—X'h*). XWt Klitiny4A (Charon 4A), #o>"21A ( 
Charon 21A) , *nV35 (Charon 35) , ^ny^O (Charo 
n 4 0) fcJtfGEMl lt*6. ffiUmS Ktio^UXM (Lawr i s t 
4 ) . o^'J^h 5 (Lawr i s t 5 ) fciy'sCos 1 Sr^O. 
[0121] 

x-b<o. ?-vi'm^<ommizy>vvttc.\i.-?T7xx'fo r ). mizwxx'hh. 

[0122] 

1 . £&feffc (enti re chromosome) D N AJfcfljfjJj £ 
1#S<D£Sfefe{fc(i*ole chromosome) (ftgWSSfef**4 7") S^JBWSfcftWff 2 
FSJi, 4 y^—X^l/V 4 -y ? ;W 7'U -y isA^^feffitkif^MZfrfrh 

t^f -t^ y— ?4 y?) izxi^m-hi. bimizt^x. £x<r>%&mimm 

?>£2&&7-7M y?&Wjlz£*)ttm'Zh. £XXU%^i)\ %<cotbm&Mt-® 
izyn- V— r < y?'lz£ D t bMm*t>ttW.X'£ 6. (Carrano et. al . , r M easurenie 
nt and Purification of Human Chromosomes by Flow Cytometry and Sortingj , Proc. 
Natl AcadSci., Vol. 76, pp. 1382-1384 (1979)]. ^t, t r-ffefeflwoftfitcttt h 
/y<yHWft M^'JirH -fe;P yXf A^BT**. (Kao, r Somatic Cell Gen 
etics and Gene Mappingj .. International Review of Cytology., Vol.85, pp. 109-146 
(1983), Gusella et al., ("Isolation and Localization of DNA Segments from Specif 
ic Human Chromosomesj . Proc. Natl. Acad. Sci., Vol.77, pp. 2829- 2833 (1980)]£# 

m. &&fov-TjyyimmbizA¥X'&&7A'*>\s*y-7?r-<<'(T4 h v- 

7M yf-Tis-y, mU£<9 hy f.^yyy FACS- I I (Becton Dickinson FA 
CS-II) S ij*7lV9- Xfi/X V 7-?- (Coulter Epics V sorter). 

y-r < yfizxsmx'Z mmm^v-^-Miztuzmui-mnizx vffbtih 
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[0123] 

DNAttflfcSiifcJfefetta^ Mlli^-Ai\smnMimWlZ£t)®i\iiZn&. (Mar 
mur, l"A Procedure for the Isolation of Deoxyribonucleic Acid from Micro-Organis 
msj , J. Mol. Biol., Vol.3, pp. 208-218 (1961); Maniatis et al.. Molecular Clonin 
g: A Laboratory Manual (Cold Spring Harbor Laboratory, 1982) pp. 280-281). Ztlt> 

[0124] 

#*SitfcJfe&flsH$gWDNAa»$>tfM yy—b 70'7'J-«, WitfT 
sil,ZimiZ9FcmWtiMiitfX?mZmit&Ztlz£ mmtlh. (Davies et al. 
, r Cloning of a representative Genomic Library of the Human X Chromosome After b 
y flow Cytometryj , Nature, Vol. 293. pp.374-376 (1981); Krumlauf et al., TCons 
truction and Characterization of Genomic Libraries from Specific Human Chromosom 
esj , Proc. Natl Acad. Sci.. Vol.79, pp. 2971-2975(1982) : Lawn et al . , rjhe Isola 
tion and Characterization of Linked Delta-and-Beta-Globin Genes from a Cloned Li 
braly of Human DNA. j , Cell, Vol.15, pp. 1157-1174 (1974); and Maniatis et al., 
TMolecular Cloning: A Laboratriy Manual j , (Cold Sring Harbor Laboratory, 1982) 
. pp. 256-308; Van Dilla et al., id; Fuscoe. Gene. 52: 291 (1987); and Fuscoe et 
al.. Cytogenet. Cell Genet.. 43 : 79 (1986). ) Ztlt>COXmi$m$Mt lX*Wm 

mizmxntitih. 

[0125] 

t h m&fa(?)Ztl-?ticotzibcr>®mi DNA5-f ~fy 'j -(i. ty g +)V y tfy b 'J 
— yjyyV- 7°u : Jju9 b (National Laboratory Gene Library Project) 

lz£->X3mZtl. TXVfiy 3 1/? 3 y (American Type Cul 

ture Col lecti on) A^T'^. (Van Dilla et al.. Biotecnology. 4 : 537 (1986).) 
„ >M y*t— bS^yj-fyV — (small insert-containig libraries)^ Hindi 

i i ifcttEcoRi Sr#37o-y-h§fifct hjfefefkyyADNA^^Sr^s; 

-yyZiil. <7?-lZ9. 1 k bW-fXiWt h4 yV-hZZXtllZbtfX' 
fc^X. 9. 1 kbiOA^UH i nd I I I (^UEcoRi ) jBUBBrfrtt. 
Ztib<Vy4 7'y>J-frbl& r )mi-ZttfX'%ti:\<\ Ztihcoytfy b V-lzteft&mM 

ztitz^mwjximA kbX'$>&. Hindu it&&fa-®mm4 fyv-t 

[0126] 
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* o > 2 I A ~< * ? - |c fa i) j t I- ft fb. ft - ft g 

ff j y / a ? y ? - 





MCC# 


5 -< 7 5 'J - 




5 7 7 S 3 


LLO I NSO 1 


i 


5 7 7 5 4 


L I 0 1 N $ 0 Z 


2 


5 7 7 4 4 


1 10 2 N SO 1 


3 


5 7 7 5 1 


L L 0 3 N 5 0 I 


4 


5 7 10 0 


I 10 4 NSO I 


4 


5 7 7 4 5 


L 10 4 N SO 2 


5 


5 7 7 4 $ 


I L 0 5 N $ 0 1 


6 


5 7 7 0 1 


L L 0 6 N S 0 1 


7 


5 7 7 5 5 


L LO 7 H SO 1 


8 


5 7 7 0 2 


I 10 8 N SO 2 


9 


5 7 7 0 3 


L L 0 9 N S 0 1 


! 0 


5 7 7 3 6 


111 0 N S 0 I 


1 1 


5 7 7 0 4 


L 1 1 ! N $ 0 1 


i 2 


5 7 7 5 6 


L I I 2 H SO 1 


1 3 


5 7 7 0 5 


L I I 3 N 5 0 I 


1 3 


5 7 7 5 7 


L 1. 1 3 N S 0 2 


i 4 


5 7 7 0 6 


LL 1 4KS0 1 


14/15 


5 7 7 0 7 


1. 1 9 9 H S 0 1 


1 5 


5 7 7 3 7 


L L I S N 5 0 ] 


1 6 


5 7 7 5 8 


L L 1 6 N S 0 3 


1 7 


5 7 7 5 9 


L I I 7 H SO 2 • 


1 8 


5 7 7 1 0 


L L 1 8 NSO 1 


1 9 


5 7 7 1 1 


Lit 9 K S 0 1 


20 


5 7 7 1 2 


L t 2 ON SO 1 


I 1 


5 7 7 1 3 


L L 2 I N S 0 2 


2 2 


5 7 7 1 4 


L L 2 2 N S 0 I 


X 


5 7 7 4 7 


L L 0 X N $ 0 1 


Y 


5 7 7 1 5 


L LO Y N SO 1 



[0127] 

Sfl'J Sftfclfefett ? 4 7>£>Mi 3 ft D N A (i . ? - * ?H D N A £ 7 - y 
^"fft J:0tttfL^-KU-X5— t?8£ffi (PCR) K«fc4a\ *fc«|3|DN A 
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r -wmmmtuztih . p c no^mzmm uzmmmm<r>-t ;y 3 yi. 

B. X'&KtttlZ^h. 
[0128] 

(SchmeckpeperJ^COTIEO^SSr-g-tf. (Schmecpeper et al . , r Partial Purification 
and Charcterization of DNA from Human X Chromosome j , Proc. Natl. Acad. Sci . , Vo 
1.76, pp.6525-6528 (1979); Olsen et al.. supra (in Background ))„ Ztlt> 

[0129] 

2. mLftco-m* ^dna zftMtti z t 

. MioT-?>y7Mfc$*lfcDNA, «itf^.y7*ftS*Ut3^S K^)9-f 7*5 »J-*»feO 

art* k t fcfci»sL, **oj»a<onMBs<xA:DN a*»*?i-4jK1ww 7*11 7 h'-t/p 
<ors : awa/vf 7>j . y H^^wai:<7)»fe«sfljfr«a!iR. -tr-t^y 3 y 1 . a. 1 
xw&mzMfflLKmmmte?x¥mjit. ^mmmm^m-mx-mm^tLi. m 

* - ClM»f6;i:J:9, *JitX/iA:liPCR^)flBfflfcJ:0j8ff'C&6 (f&Sftoi. B. 
[0130] 

ftfe*««-1#3IWD N A £#Kt * #i U vfr N Altfijo 5 4 7? U - 

>y7Mk$*lfc&^DN AEmmtlZtX'h 0 , IV^DN Ai^iJtO 
yjyyV-imftmKc&^rf-X'tn-yitZtih. mtii. 7y*5iYX*9n-y 

ft$*lfcm-rtl, 3*5 F*fcl4»ftAlJfcfeK (YAC) 7^77 l J-^7n-7' 
f4fctf>fcffiffl?&*. -f-^-VyU y-H ro-yt initial seed probe) S-ffiffl-f I, 

T*# ( r^-^y^j (walking) fciifltifiSO . J:9«**3yrU*^T4 7*n 
[0131] 

"M.<r>mwk (mm. t }>/j\az? >w ?o f -t/u^rt & >w 7'y -y 

ttlimgm*? ?-X'7n->{tl. troy A yyV-ZBfo-f&tiMzt hDNA£ 
ttSlu-yZWiRt hZtX'hb. >W 7»j <y H-fe;k&»ttffl$<i**&. b MfefeKft 

-ye>®&zm*t S^t7n- v-r-ry?' (facs) (cj;97>8fSfii>. 

$£(3, 06(Cff|^-Sri:<, >M7"'J -y K7)^C0±TC0DNA(Sa>SlT'^s 3 4>lc? 
[0132] 

3. -aigro-r 

CfctfffiU*. fc&jfeftWtt-Cti, -fiiMISrn-7V)fe^$(binding efficie 

4*-vzV<nmzl^%<+£hZ\ttf%M£i\tz. (Cox et al., r Detection of mRNA 
s in Sea Urchin Embryos by In Situ Hybridization Using Asymmetric RNA Probesj , 
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Developmental Biolgy, Vol.101, pp.485-502 (1984)). 
[0133] 

ttmztitz D N AWfrfrkR N AlSrfr ££*itl-f tobtli . g Wn&Ji&fflffl Zti& 
. W*tfXitttCell, Vol. 32. pp.681-694 (19S3))£TjfB££il-O^U ~->mz£ 0 
7'n.*# AWjj-r-y^(Promega Biotec) (Madison. WI)*^ffip Q p^ 

r y t;ro-/j (Riboprobe) t ixmrnrnzx^x-^ h . t uzmtmt 

l^ftM&S-* -y bit. ffi&& "y'x*7.?7^7*" (Genescribe)fc iX^-iTl -y h* 
h ^i^l- a-^l/'fygy (?!/<7yK, OH) (United States 
Biochemical Corporation) frb\5-X'% h. -fi$|D N A7a-7[i-li|A7f 
7r-y'Ml 3£T^^&Ci#T'§, ^JiX-bT.^ 'J-tf--^- 7^7h'J-(*' 
-f-tfw?-/, MD) (Bethesda Research Laboratories) (Gaitherburg.MD)^^- >y h 

r^XSH ^^-(^h5^yiy, 5 : J 3 y, y-X-) (Stratagene. La Joll 
a.CA )*T^:/?n-y$ft*: [fsi] 77 U-T'jifi^ft*:. 7>-*?7-f 7* 

[0134] 

ftSrSfit-tl.. R7'n-7'{iTn-70^^fi^J;tAqF3iS 5 5:^&M't-t(3j; 0. 
4 y is hi vvf 7'J ^4 -t'-y 3 >X>m.U%h ^'/l-A/J 4 XJt£&£-f £ . $ h 

»JSt fcxdf V 7 ? l/r— t'i: T'SJUIt & £ tc J; 0 flWc$*i4 . :M y'x^ 

$<i . ^ns a^-fiiiaiTfrtt7'D-7 - sr^-r § tzMzmsm ztuzmRfrbtim £ n 
i>. win 7v-7*®fiL?&tzMz®mifct<ntm^umm£X'9mzti. 
fr^?u-7<mm\mi,z^*vz7i>T--ex'®m%tih. 

[0135] 

I . B. PCR 

*%wiz&$>rn-7'$:&m-hmcoijmi. #v*?~emEu& [pcr] 

#0. [PCR^^7?«fcU. Saiki etal.. Sciense, 230: 1350 (1985) 
„ USP Nos. 4,683. 195. 4,683.202 (1987,7.24). 4,800.159 (1989.1.24)]. HlLtzZ 

t<. ftmtitzWtft-ftmtomtmmtzpcmzx^xvimx'Z. KvsmwKt^* 
tz\t%m&mto-mmmmwmh. frfr&^mizimztitzPCRyyj*?- 
«. RfiUfijco*^/ia6<o t <nx'b o . Raftfc j: o 7 5 y ? zntzmmmm i £ 

[0136] 

m 7 ti P C R 5r ffiffl-t I) & yft£ £ * LT fe 0 . frfr%>1rmiz}5 v &I! W$r£fllE 
?|J<±A l ut*i. ya-h -fe^y r-W**>'tiifs$fL^^^{i, *«)J: dfcffiflUi 

[0137] 

**u*$ ^ mmmmnmimmmiznthmnw^ r u ?m yy^tzj: o . 

fr*»4 PC RTOzm^KflE^ftM^mW . *»*»6*ifet*JV^ MiefflffiWIE 
Wl&mWtfi)7 7>*y7' xy H (flanking end) 5rK3g-f|>*\ ifctttfy*?-- fcf£ 
•fcoTteSfcitSfcn* ? Utff- r-'t?-$*- p. ztih. 7d ydf y^^^fflHW 
JfeJSti, PCR7n*zcr)ffl7-a>v*>^mPCRT74-?-blX®m-ZZbfr 

[0138] 
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[0139] 

yx—?io£. v^mm tx%&L& x vtmx'% & . 

[0140] 

1 . yy^-3b'- 7°P-7" 

£ 7u--yyi l z£ *)Bf&Ztltz D N A 74 7 7 'J -tWJ -I T'ft 6 . 54 7*5 U - 
£&lt&7o-y<7)4H;:kt £WWyy?)V-a t°-X'fo%>DNA%tttX'fo*>d U 

mohcDitmmimttsx'hb a u ttzz uzmntcoins yyn-n t-ee?ijfc j: 

Il?iJW^£^T'Ul>Cft£><7)7 n-y oyy- y y?*f J, fIWp|j^W#^W^\4 7*'J ¥ 

-ix-t&m-y'zijf^-t. 7n-yv>i/yy>i-zi\z°-coftm&&$kmzit. mmft 
m&m-th^y >^7vy4*i~ : s3y\,zxmm.-zKh. mAwi^ $$4imfo 

y<i7yV-frhz\ (O^mX'MIR £ 1 2 0 7 n - y fc J; h t\ 4 7" U :/4 -tf - >- 3 ^ 
[0141] 

fcLTi. (i?iW(candidate)>-y^-3t°- y*n— y£f# htzlsb^X O^W&T. 
#Jti£fgDNA(^££c%to£. flS#:7 T—i/t5£.t/7yA 5 H ?o-y£7.? 

t»tW. 7*7*5 K ?v-ycr>*7>)--y7l&±r)%mm'h , 0. MtRZtitz? 

p-y^8 0%*^y/^-3 tf-KW(0*«r*^v^. « Olififfia 

ft 4 . L*» Lfcfl* 4, , ^ffi-cPHS! $ ftfc 7n - 7*»i+^»fe3 y h 7 7. h £ jftg 

[0142] 

?n-y^mz J^n-yc^fttli, ? o- ya^T'HSffiyijcoHfcMfc fc 
imnX'hhtl&^L W?n-ytf&xt>h&k^oZbX'3i&. 9u-yft£ttfz®. 

W\\z*ry?xi- y-thz t mmx-ty h . ±ie Lfcaw&2ftiA4r&«£H fc ^swr 

n-yJi, 7-o-7*tcmiffl$n^V\ 
[0143] 

2. a^ij ^4 -e-y 3 ygag2l^l 

WBtw-x* miiffv-ycoj^ rvy-i 3 y%mmi. 4yyh? /\4 
yvyj^-isa yizx*)mmx'^i. msL<o^7>jr^^~^ay^<oi,tx\ ± 
wz-xtmwnmim&i ix<^nmmyy^)i--^t°-t^iKmm>Hz^ti 

fcfctf, Re-X«ro-yfc:ft*T-&6. jftfe*-»aWRai»«[Traslc etal., sup 
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ra. (1988) and references therein), VNTRs, $&<r>-?v7ft£titzi/y7)Vn\: 
[0144] 

3. JfcE3E1£&(Bulk Procedures) 
t b^' SJ^CDZt <$>«?)? SMZ&^X. ftWRISDNACOig^tiA 1 u<r>Z\'t 

zm%.izm$.ztitiRm<?m=Fcr>y t 5 v-tzn&tix^i. ^co£o%m%3v-Km 
i^^Stttz-trx/evv^rn-rji, iK nmm^a^x^w^m^ y b 77. b £ 

^)&mmm;%wmmx*j&fcx'%h . *^^»aai@^i*^i.3iiffl(cto 

[0145] 

-is 3 y^^p-r § t v^a *n$«-f s .dot, mm* <o^-wlsw^ f 

mm-X'^-tiwrnm^zimix x ^^zsm^bx-hbo . zmmm. 
iizntmzztL. mcDhWTn-rtixi-mxzz,. »ca^>j^xl 
tzm^mtrvi-zrt ix®mx%&j)\ zmmmmmmmzm^in^K k^-h 
mi^mizmm^-nmm^im&t^^z^w^mmmm^mm^ijmxh 

[0146] 

3a. rn-7coS3fi&£ 
^-b£ftT, HHW;:za£gltfijfc&&. ^7W4*-y 3 yS£ftteW£iry 

[0147] 

frfr&tmi. $k&ft<r>7'a-7'tlXm4 8-&fch£lSm2 l&fift ( P BS4tp 

bs2 1 ) <m&><n. m-&#-tmMy4 7'7V-zmwzimcr>*?i/ a w 1 . etc 

W*3iVO*4. (Pinkel et al., PNAs (USA) 85: 9138-9142 (December 1988)). 1 - 
1 0 n z/p. l Ogefflc07'n-7?6?jg&^-Co6 ;W 7'J ?4 -t'-y 3 y^fWi-tf-y 
T;HciSffl$^l>UJlBti(3. rn-7^^tt-t^^Wz»§tL^o3 7"CT'2 4H#P B ^ y 

[0148] 

3b. 7n~v*y7tm<?)&m 

rvyj -t'-y 3 y?F t £»;t /vf 7"u ?a 3 y^imuhz.ttm 

iffu 'v^yywmm&^ti. & tzM'&crv^ 7'u YA -t-y 3 ymthtX'4 y*a. 
<-bZti&. rnv7ZtihKMimtmcDi>cn>£ <9%<Z.m®mmz%ht:!b. j\J 

y\j v-i, B y^wm^mmzmm^tib^umw-mmiz^thz t a 
X'$^\ hi7--xiz&^xit. 7vv*y?KmMy**<-bmmmihx i fm 
x'$&\im<>£t. ^4 ? J*?- >- 3 y-<?L£W'mmmhmmmz®mti 
§^«i+^^^f htih. to -v^yyitmi-mzis-v a mzx OTteco* 

IRKiea^fU frfr&JMlimiCMt LXmXtlhtlh. (Sealy et al, ^emval 
of Repeat Sequence form Hybridization probes j . Nucleic Acid Research, 13: 1905( 
1985)). 7'n.ydfy^K^il^lliy7ADNA. 7V AD N A^iSgrJ f-7 7? y 
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3 y&ximz ( i - i i i ) icawwfc^Lfcrfc <mm<?mm:$A,v\^. 

[0149] 

3 b. i . y/ADNA 

yj a d n a \tmhmmm<r>^x ^.^ti^yjMzmho v-mzitm i x 
a yuGw^coma? 4 $ ymmmz x^m^izt tfx- § * . & ? ^ $ y / 

WBtO&mii* «S&0@4B~B4E (Toh3;H ) fcJ;t>'[l4F (7'oh3;H I 
[0150] 

3 b. i i . yyjUDNAOiSJgJb'-7 ; 7^ > 
ADN A^)«fflTOlt LS«. |5iy/AD N A t t-SJU^W 7*'J ^ 

^mxmmx'hh, ait. *te»K3e-S5ij<oA*»S3tttfc:yyADNA*4)» 

*»»ltt«itf, «a (3c. i . ) -tsr^<vw KD^yT^N htfrdCli:** 

[0151] 

3b. i i i . ffigftlgfl] 

ZtitzAX ufcRJitf-fcifcfcJijrn t NvV.Mcfcftl.&ign e-E 

mmftm.ffi.mizx v^zntzmL ttzmmmw^ -/vfj-e-isayz^z? 

X^l? u-y$ tziz? d- yXtfmmzMiZhZ t . ZiifrbBfcZhtzWmzti 

^^DNA(i^^PttSr2X^Sjt^y7A7'D-ydfy^DNA(C»$n4 
[0152] 

3c. 

3c. i . J\j Yu^^i/T^f j Y 

fax^h. frfr&mLimmMwtMz-&mzmmzti&m£zm&-?&. >w 

KD^yW^f himmmzX^X'Zl (flUtf. Bio-Rad Labratories, Richmond, 

ca). ft**3e-»*»4>*/>^3 t'-wt xnmmnfccr)g.^<7)m\£%A,x'^z> 

5^**4 h«rffiffl1-4^«fcft$iiS. -fi$Sm ( *JJ:Z/Zlt^S?t^^, S 1 7? 
\sT~ \£<T>m\z J: *>a>S««fcJ:tfC o te^lfctoiryx^fcj: OKI 
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(Britten et al., r Analysis of repeating DNA Sequences by Reassociationj , in Me 
thod in Enzymololgy. Vol.29, pp. 363-418 (1974)). 
[0153] 

±fBU:3a. *jfcli3b. t,ZTB&Ztitz-mf®m7y?i'3>te. yvfKn** 

(zs0i:^i>) iiy®mmz®£zti$>. %<r>^ 7u-7it>mb~ritx'vmz 

til. *<Wk, 7v-7imM7v>y*>7tm%Uzl§imX'Z, ttiitzm&ayh 
?zb it%ftmn7n -v*> 7W®.iz l WfkX'th. 

[0154] 

3c. i i . m^titiwmzihKm 

W&jB2!WN*&il. -MM r ©HXj (absorb! ng)ft|R£H*y ij ? KlfrK-Msolid 
support) fcft*-f * -I t t 3IfirT'£ S . -fifca^BMifflJgSilfc&Kfc:' W 7 

witf. thysj>DNA\$thrv-7i)^mmm®wtitiMzmx- 

S & . frfrlumco-~3<?)1imtf7 'J V y^tc i 0 WT^MBM^ftT 0 , 
AK(i#^fi3Ki; lTK0Ail&ftTV>S(Brison et al., r General Method for Clonin 
g Amplified DNA by Differential Screening with Genomic Probesj , Molecular and C 
ellular Biology. Vol.2. PP .578-587 (1982)3. figflUcW^Jf . h^Hzm^M^tltzt 
h^JADNA^ iS77-VJ>*J\sV-A&tzliZ<m®l<nVX-hlZ&$Ztl&, gft 
ftfcXX&ft y h § tltz MD N AliU^ $ tit: D N A fc*f LX' \ A 7 U ¥A X$ ft , 1 
-1 0 OcDCo tffi(c&&. vvf t'-x 3 yftfl^if* Uv* h V Vit^Vi/A 

ti. DNA^-Ajaftfcioswwi. &fri*mimifc-mmA75v-. m 
m [«i] <07 477v-frt > Kwmmmii. ±thm&mmLim7u-7 

[0155] 

n&mzivkWfrtt&imjkti. witr. ^m^tx^yy^DUAizxi^A 7 

X'Z%\,\ 
[0156] 

. «tf.if, ^D-/ d fy^DNA^±IB3b^t^rt<7°n-7 r (Z^D$ni.i:. RD 

NAit-mmnt tx%t*). 7a--7mmmzmmtii^izitmmmzm 

pt^, *o^lflWSfd?:7'o.y^T'&4. 7o 7 y ?'D N A J a 7D-7(7)^ 

^a^-h*»IVNST*4«^t:tt, f^y J 7ADNAIip|B|(;7 , a-^yD7 ? 

[0157] 

3e. QQgfcfe 

?m<r)^7^)\,wk'm^ t bnwkDmmz&mmitMzte, jEmz&coysAD 

MAZmtttlZttfimX'bl. ^fa*7y 3 y|i, y-7A«»^«D 
N A £ ? n- - y & C t (C J; m&LZtlt: , 2 fcliRD N A*H£# 0 (streches) £ ? 
D--y^(i^Sfl!l^1iS!!{cJ:0^$ix^rD-y£i:t^3yyA7'D y*y^ 

Rfflfiw, &£vmiz&\^xmzhimmmimmmvy7<j y?$&A,x' 

^l. frfrh7u-7it. 3y7U* : sT4tfys&v»hZ%m$, Mitf^K-ofrcom 
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-y is b yitmmx'b *) . p^i>^^ffl$ni.ft!jc7)^c^-C'te^-C'# tie 

[0158] 

fciftfcSfU iftfcJ: 0^Wtl«t3^-ri»«m?'J^-il$n^3h-<7)A^ 7>J -tf 
[0159] 

AOVXm p (mass m p ) . Sffi^ft&^yyADN A(7)m b fc^A/CV^S a 

0W4. »»§*i3r^3tr-l4f , m b titfiWi. fit. f , aSS_iJfefett±te 
*i*lfcDNA075?i'ay'C*4. ftit. »«^tt£fcoT<^flft£Wfc#« 

*ISWfc*J^TQi:LT«ffi$ii4. JEftOhhSsfeflstfcv^ti. 0. 0 16Sf , ^ 
0. 0 8T';5!>. (Mendelsohn et a I.. Science, 179:1126 (1973)]. ASWfrHJtWi: 
Lt\ t^yayVI. B. t*(4f 4 = 0. 066fcf 2 i=0. 0 1 6tfHkZtlX^l 
. HfiSW^JSri-llStfilWSii^ra-ytkoTJif , =L/GT'fe&. fit, G 

.ffiiT. Q=(L/G) (m b /m p ) X'bh. 
[0160] 

fiiR$*ufc:ie-tf>»lim p tttflj-f SOfcWLT, UlSft&vot'-?) 

/m p =Q/fitl)S. £*Ui, ?V-mzfrfrbhi*£Xfy--lZtt®>Ztit:milZk 
iXJELW ftoT, aSJirt-4yyADNA«7r^^- (1+Q) (ci 9#B£toK?iJ 

f i ) KJOifc*-*-*. a-jt. ftfflByiJwms^itswi, yyADNA*>aaiii£j:9i$ 
UnEn^HH^Jt* J: 9 J: 9** *7 r ? * -fc J: 9 JfcfcSft 4 . 
[0161] 

ffl»W£*££Jt*(C*JW-£ *V AD N A^W&fc^ll^fcfcJ; Q= 1 TiSlS 
[0162] 

X'hr>x: m^-r'Mzii^xiiDNA<D5o%tmmmin (Kmaxr/iyy^n-^t- 
-<m%) x-h*). DNA<nmn5o%iiy;&£mzbtz'>x£i--iz#WLix^z&ii 

KmiMX'hh. Sot, tT^fclii. *«ftK#Lffl£T*&J§£ (tzb-h. r 
o-7'^yyA(7)«WE«WLSai-C'*SI!lr«-«:^tf) . L/2igg£*A,-cv*.&KJiHi 

mmmzMixmmh 9 . friL/2u&y;j*kmztih. 

[0163] 
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1Xb<nW£tM&mMW)1&%Z%A,X-^Z>. Willi. A-A'-^(Harper et al.. Ch 
romosoma, Vol. 83, pp. 431-439 (1984)) ; 7 )^U9 D AtfzliMM^UI&tt^ (direct 
attachment). Willi* S-Xl? (Smith et al.. Nucleic Acids Reserch, Vol.13, pp.239 
9-2412 (1986), J; 1X3 />M ^(Connolly et al.. Nucleic Acids Research. Vol.13, 
PP.4485-4502 (1985)) ; %&tt&mtzimc>>77 < < 'J7?y 3 >lzX O^KBlfr 

zmmuux o izi-inm^mm^mm^. miiiT- y^(Tchen et ai. , r c 

heroically Modified Nucleic Acids as Immunodetectable Probes in Hybridization Exp 
erimentsj , Proc. Natl. Acad. Sci . , Vol.81, pp. 3466-3470 (1984)) ; >Jf"\>— KVy 
3£(Richardson et al., r Biotin and Fluorescent Labeling of RNA Using T4 RNA Liga 
sej . Nucleic Acids Reserch. Vol.11, pp.6167-6184 (1983)) ; 7y#-3?(Unger et 
al., TEnzymatic Synthesis of Biot in-Labeled Polynucleotides: Nucleic Acid Affin 
ity Probes j , Proc. Natl. Acad. Sci.. Vol.78, pp. 6633-6637 (1981)) ; ^U/ff-fS 
(Brigati et al., r Detection of Viral Genomesin Cultured Cells and Paraff in-Embe 
dded Tissue Sections Using Biot in-Labeled Hybridization Probes j , Virology, Vol. 
126, pp.32-50 (1983)) : 7n#-^(Broker et al., TElectron Microscopic Visualiz 
ation of tRNA Genes Ferrin-Avidin: Biotin Labels j , Nucleic Acids Research Vol.5 
. pp.363-384 (1978)) : ^-^(Bayer et al.. l"The Use of the Avidin Biotin Compl 
ex as a Tool in Molecular Biology j . Methods of Biochemical Analysis. Vol.26, pp 
.1-45 (1980) ; 9 — ;Uvy(Kuhlmann, I mmunoenzyme Techniques in Cytochemistry (Wei 

nheim, Basel. 1984)). yVij -9"7t-^(PNAS USA. 79: 4381 (1982)) : 5yf7> 

h^(Exp. Cell Res.. 153: 61 (1984)) ; tf^VXl^Hopman et al., Exp. Cell Res. 

. 169: 357(1987)). mmmm^mic\ti^^^ itih^mzti^xra- 

Zti. 7/kto-My-C'£H£ft, 7j<ig/TNP'jy/y h"C'^;H$ii. XiltsyfcZti. 
[0164] 

rr V-rmWHt J (Probe labeling) CO* ^&!,:f«t SMif t^LAc/D- 

<vmmm i z<Dm<?)tzMzmm'£&. mm. nmmzRNA/DNAT^r^ 
'vtAZ&wz-tVLmi. d n Ammmmzte-sztn BNAfrhfthhtzru-yzm 

\%-fh^]^r>C\t ZaEWZtlX^^h. (Rudkin and Stollar, Nature, 265: 472-473 

(1977)). frfr&ru-mtzisbiz&mztifcRN Aimmzn^\ 7o-«|fr 
x\ mgP(cfflwc-fto^o7;i/^n^Di,, mm. mm. %~mmm%A,x'^hm 

[0165] 

y'n-rizbvmmimimM&wmmmt&ztcv^ ^ru-7^ 
mtth^n<r)\mmmii. ^^^y^'A^-izMtim^mxhi. -rt^mz 

0 (2): 229 (1987) M. f W+tf Sy'y-f Sy/WIlftDNA (T-TDNA) ifi 
V>f>. /M7'J^X$^T-TDNAIi7t"«/ bfil-T-T D N Aftfr£fgffl LX& 

immvzmzi&ftztitz. . 

[0166] 

±£M£izimztimmmwicD£xtt. imwmncohtx-mmtih. ^n^. 
±B-xmtmicmt ixmxftbtL&. s m%izt->xm<7)®mmwM 
. ^w^&zfrfrhim&mmm^hwz^mxhh. mmt^mmmi. tieo7 

umwffl%±>±mmD n Aizmmim^^^^ mxrvu ?>j 
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is b y&lZMmZtL&yKV >7' t-fXf-f (labeling nioietiesKc7)|g£7-n-;/<7) 
[0167] 
[0168] 

^Hoil^A*— h*7(Gall and Pardue, r Nucl eic Acid Hybridization in Cytological Pr 
eparationsj , Methods in enzymology. Vol. 21, pp. 470-480 (1981)). WitH^yf— 
V y(Henderson, rcytological Hybridization to Mammalian Chromosomes j , Internat 
ional Review of Cytology, Vol.76, pp. 1-46 (1982)) ; ^l/lfi'Ty^-^tAngerer, e 
t al., Tin Situ Hybridization to Cellular RNAsj , in Genetic Engineerng: Princi 
pies and Methods, Setlow and Hollaender, Eds., Vol.7, pp. 43-65 (Plenum Press, New 

York. 1985)). Lfc0*->T, Ztlt><V$Mi±mimt LTJR 0 Xtlbtlh. 

[0169] 

OTc7)3OC07r^^-^W7'jr^-fe"->'g yyn-7COM!&%1t (staining se 
nsitivity)W0ff£2Wr$-. : ( 1 ) i\A7W4 -tf-v 3 yiO^$ (Tn-^t J: 0 a 
^'J^XT'eSI(|()DNAC077?y3>-) , (2) (tt^'A^'J 

^ ^'-x 3 yrp-7'co4i.^n^«*^f#^^^.^k^^^fi) , ( 3 ) to 

. Ay~>h<> >M7V¥A^-i'3V\£fo(n±^ : f>'/~rfrL>t£h. (1>KHS*IS^ 

*JS^4A:a'>fc:4W¥Wfl|Jt^)7 , WN^ 7"!J ?A 3 yfm* ( 3 ) To-7W 

t\A7WTA t'-yay, ( 4 ) S»W/iJ ./ Kfc*S»t 4tS£L'Ovfir^7'o-7*& 
lfc*t4*X r- A>f 7''J ^ -fe'-xg yft&(posthybridizati on washes) , ( 5 ) ^Jvj — 

[0170] 

© 

[0171] 

>vf XD X^f -b'-v 3 McfiUT . Xo-Xa^ffM^ijW^-f . JSSWM 
XflfcrfrfcflJK IX ^A 7' y X4 -tf-^ s j 3 (c IT t J: 

v\ mK<n+Mx\mtz>-mmii4 vvAyt ix. <xmmzvmt&zuim 

1*. f <^U5 0 A>f /'J ^ -t'-y g y tA'.y ? /7> K JA XZS-l bWBMl»fSLt 
[0172] 

xmzti. 7u-zrmxe>m lwm xnMfflumo ok-x^2 o o ok-x 
. J: 9*?* L<ttttl kb Xo-XKtt-O^X#ift8 0 0H$l 0 0 0<-x 
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[0173] 
[0174] 

h's reagent), feJi^MT/Pft K, A^tf/k^T^f t h\ ?)V? )l7)VTtY& 

-x xy\s>> Ft,zistfm&fazm%.-?&<™ztiimzti&> •fx^y^ B y^cr>mma 

XUm&mztiXli.byXfmirask. etal., in Science. Vol.230, pp. 1401-1402 

m5))iz±r)imztiKm%mtfmx*%h. *tv&. ^ixm^m^b ix 
m>0AtLt>tL&. mmz^m^ k 2 co 3 t^twiij h (dms) ( 5 

fgto88l£fc*X h -ymm, mmiZ+MzmS) ^ftSXloenuclei/m 
1 ^tr**^ s^* a yfc*MF-$fi&. it&WK? C0 3 t DM S^ii^/vf^ 0 m 
Mt 3mMt'W„ 2 5°CT'l 5£Mf£l OOmM+M h'Jvnyh'/mltW 
v-' 3 yO5 0^ 1 £»LTpH#1 0. 0-8. OCPS^ill,. «^(i3^Sf^ 
i9-»t£ft!> (300g, 10min..50mIVl KCl,5mM P H9. 0 
<7y\^XJ-\-y /\r -HXX/ 1 OmM MgS0 4 4'4°C(C"C ) . 
[0175] 

vx^yis3y[zmmmtz\mwm.cr)mz i^m^mivyxtmizs. bm^ 

$^TfcO(Trask etal., Him. Genet.. 78:251-259 (1988)). 'RXWit^^'XWit LX 
MAtlt>tlZ>. Wimzwltf. MSfiPBS. 5 0' mM MgS0 4 , P H7. 6<7) 

\%j*y*,iA 7 )iTtv*m&x®i oMti^ti, tixzmmtiz. mm 
mzftfmmm (ibi *xwj£®mzti6. frfrmwmu ( 5 omM kc 1 , 5 m 

M HEPES. lOmM MgS0 4 , 3mMyf ^X'JX'J 0. 15mg/ 

ml RNase, P H8. 0 ) / ( 0 . 0 5% h > X - 1 0 0 , lOVml) 
[0176] 

i--*'m&u$ummtixmzti&. mmmwm&o. 02-0! 2n h 
c lxtczti. m^xm& (minio'c) x-mznz* m^y^m^mu. >w 

7*.; ^ Hf-^ 3 y Srg^tz-f §7'D^r-^iilS t y^f s^'x 3 yo^i 
SttS* 5 , ^^PUffldiiorphological detai l)cOlTSLf#^^nX<7)J®Hi: (i^^^r 

[0177] 

tm&LW frfrmZmmii, 50-l 00//g/ml (RNase in 2XSS 
C) ^-e^ST'l -2B$|ML [lI^$^^fe«s^yJr a <->- 3 >tj;0jiffT'l'l>. 

(flU SSCJ2 0. 15M NaCl£0. 015M Vi»/A b P-f hCDigfl|T" 
$>&) „ 

[0178] 

T^x-r -y 7°Z^A,X'\^ . ( 1 ) Tn-77/|MW-ffig^ 
Wc^WDNA$r^1±tl»;i:. (2) ro-r^ti^®(cfc(tl,fflliWJi(a(C 

7_-/Manneal ) -f S .1 t £ ^ItgtCt ■& &frO £ T^£>Hi£ft£®ffl?-S CI t . £tt 

4 ^.r^w^m £tM%nt><vmm%<Difi£CD{>t. m%.&im&%.<nmm<n®. 
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I I (van Dekken et al., Chromosoma (Berl) 97: 1-5 (1988)]C0rt &&X'£ 
£. #£U^ft^£li£j3 5-9 5% in 2 x S SCOjgSJg. #J2 5-70'C£>& 
«T0)*/kfc7$ KfcfcJf* 1 - 1 0#*>>f ^1^3^^. Ztlt>0>ffflft-V 

fim ( WitTD N A*fcttRN A ) <OM**tfffi«<^S!®HKtt^-f 4 . 
[0179] 

A4«*^ft»CJ:0ffl^<^Sn&. ^&^JISfl^itf7 0». 8 5%. 10 
[0180] 

vm. immui. ^fo^A^-^^y^mt. mm^m^MAmzi-itz^ 

[0181] 
[0182] 

tfcifro-fe^g yv I . B. T-ie*SiifcJISW*l3t0«fc:fc^T. 7y*M-tr- 
v 3 yS£*te*itt4 D N AjRgJi 1 // g/ju 1 W:*-^cD±l8fr£foT^S. 
ftfe*ifefe<0/SAt:«» 1 - 2 0 n g/xt 1 ^TD-r«K*tffiffl§ii^. y/A^n y 

to 7 * y n Aimmtnizmm s»^oU k s*i . a t se^j $■ 

Rtefcwc, ^m^i-Mi 1 6B^*fctt*ft*}ltf>ii$ratfy w 7y ^4 -tr-i^g yf& 

t»^*ut. nyh^Mt £oz<<ommzhfcmmffltfrn-z> r wz%&iix^ 

hWzW&Ltz. 
[0183] 

H5£$*ufcSWft«;i:rn-TD N A<7)imgff}m'&ZffiL>?tiMz, ;W T'J ?A -b* 
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h?§fS(Denhardt's solution) (Biochem. Biophys. Res. Commun., Vol.23, pp.641-645 ( 

i966))<ort§3-f a ymmT^-M^mtttizmm-rizt. »#hri o# 
mm 5-20^ mam*m 7v y<\ -tr-s/ 9 yaust «t o± 5 - 1 o wsj^tm 

a<- £ i:, RNATo-7*tf>7---7.T*{i--fi$RNase in 2xSS 

C lpus/m 1 RNase) fc J: 4Sffl"W> 1 ^m^Wm. 
[0184] 

V. b°-oE?i]fr t> jp iota h ^Wk-mm 

v. a. t hM2 l&pMztmttoicmbMMcomm&xvm 

v. a. i . mi mmw&Mimmz mmzmmiy?}t=rtm 

— y 74 770— 7'Dy'x; h (National Laboratory Gene Library Project)7>£> N 
T*Vi]V ?-f7° autisz y (American Type Culture Collection (A 

TCC), Rockville, MD.) ZMlZ A^*imX'h & . Wi 1 &fef*^WDN AKr^kt 7 

OfSi^ft/c^ffifFuscoe et al., in ""Construction of Fifteen Human C 
hromosome-Specific DNA Libraries from Flow-Purified Chromosome j , Cytogenet. Cel 
1 Genet.. Vol.43, pp.76-86 (1986) ) Tit htl. ZCOtMli^xMb IXIR^O Xtlhtl 

%&mi7ry T> xy7f«MgSO„ j£(van den Enph et al.. Cytometry. Vol 
.5. pp. 108-123 (\9M))lZ£<0ftMZtl. %ft,m®-^*X h 3 3 2 5 8fc J;lX?n* V 
■1 ^yA3--C'Sfefe$tl^. 1^2 l^fe^lit-^-X^ [Peters et al.. Cytometry. V 
ol.6, PP290-301 (m5))lz£*)j£Kt>tLtzu-\syx 'jA'-t7 ^i/v&lV 7*' 

[0185] 

V-TiyrWt. %&foW$M&)4 xlOVml Z'for>tz. ZtW>l. DNA^ 
tfcKftioT* Ifefett (0. 2-1. 0X1 06 ) te4*CT-3 0#fgL 40. OOOxg 
T > »l>fc«fcD«»S*lfc. Ztlfrb^V-v MiO. 5%c7)SDSt 1 00/^ g/m 1(7)7° 

b"K££01 0 0// l<7)DNA#SifM$ ( 1 5ir.M NaCl. 1 OmM 
EDTA. 1 OmM MJ7HC 1 P H8. 0) WzWftMZtlt:. 3 TCX'-*k<r>4 V 

(25:24:1) T'ZJg, f IX 7od^A : VT^/I/T^a-^ (24 : 1 ) ? 

-s, ttiu^n^ . d n Anmm-mx'fr 6cox\ &^mm'm<r> iomMhux P H 

0.8, ImM EDTA (TE) T'Htttti^il/t:, 7K#/i(iv-a^^t^-ti/ i X^ 
?>S — 3nv^-y^(Schileicher and Schuell mini-collodion membrane) (#UH02 

0/25) iz^^tixmti. 6-8mmm&xTEizttLmftztifc. mt^mm 

$ilfcDNA?M(i. 50mM NaCl, lOmMHjXHCl pH7. 5, 10m 
M MgCl 2 . 1 mMi/>:*r-W b-;L4«T5 0J-~-, hCOH i n d I I I (Bethe 
sda Research Laboratories, Inc. oT^4 > : xX b Ztlt: . 3 7 0 CT'4B$p B t Jf&. K 

S -3n^yy<. / /4'i:'-%4 0 CT'7K(cWLSW$il, * *u&>4>H ind I I 1 1'7 
U-7'(cleave)$il'7^-r/^ l J^X7T^— b'(calf alkaline phosphatase) (Boehri 
nger Mann-heim) ?&l&fl£ 2/i g«*P>2 1 AT— AX (Charon 21A 
arms) #jD;c htltz. ?UMiK?E<7)TX'5 0 - 1 0 0 /x I Wg*g£Ti!?i8S£ft, 0 . 
5 m 1 <T)~?A ?D7a-yfa-7 (microfuge tube) lI&SilT. 
TDNAttl 0#*}18»tf>3MV y-)A7tr- hpH 5. 0 fc£tA'2«7)X;?y- 

, 10ju 10TEK$ft?$*lfc. 
[0186] 

D N A*W^^»t&<OS:i^ Lfctt, l/Jl«10X'J ( 0 . 5 M h 

UTxHCl P H7. 4. 0. 1M MgCI 2 , 0. 1 U^HYVA 10m 
M ATP, lmg/m 1 *>i/jft»T^7*S fcWla-y b<7)T4 \) tf~ b'(Bethe 
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sda Research Laboratory. Inc.)*%^. fcfufc. M&RBSlil O'CX'l 6-20&ffflA V 
* A K- h 2tL. 3u I OYT U 3 — h (ali quotes) tfft- ylZX <0 1616 (Horh i n Methods 
in Enzymony, Vol. 68, pp. 299-309 (1979) Molecular Cloning:A Laboratory Manual .(Cold 
Spring Harbor Laboratory, New York. 1982)) ZtltzE_. 3'J,jfflMEB H B 2 6 8 8fc J: 
t/BH B 2 6 9 OA^P^^tl^^ y^Yum^m^Xyr-^-^^Mzm^ 

ttitz. femznui. mtbftmi%M.miz£r)mmztixj yt^A'-^-yy/o 

n vivo packaging) C:ft^WUtift(if?£I!7A7'D N 
-?A lufykfotz*) 1 -5x 1 0 8 r5-^7=r-$y/a^7 h (pfu) O^T' 
^••y^r-^Uc. £££LT±i;£7 7--^(i, r7-^#-*§C^1-|»c05rPIitL^ 
^M^r^ffl^^Wfi!c^$W||$:fiyNztl.it46tC. ^l 0« p f u/1 5 Oraraf-l -y 
i^<7)®£T'8l$fgL 3_y_LE3 9 2±T1f^$fl£. 7r-:/'l27V- hrtlC 1 
Om 1 COSM^H ( 5 0mMr-'jAHC 1 P H7. 5, lOmM MgS0 4 . 10 
OmM NaCI, 0. 0 \%*>y^y) *X\ 4VX'l 2mmm*?Mzn y )W)frtZ t 
lz£ ^mMZtltz. -efl*^7'P-h(i^C04m iCDSMX'VyzZtltz. MMnfofr 

Sr^w utLtzik. yy-'JnmwM^ua^ivMzXnXAxzx'mihtitz. 

[0187] 

V. A. 2. b h »J yrCffl^g 2 1 &feft £ jfefefr £fc^<7)3g 2 1 jfefeffc-ttfi 

^RtSK^H yt- h 7 o- yti'sy h ViiWr- t'^^ffi (Benton and 

Davis. Science. Vol.196. PP . 180-182 (1977))CJ: 9^it£ill>. fSUfct^fcf , iftl 
0 0 0 cOSmt 7 T- : JtfW. 2 1 %fe#-:8MW7 4 77 U 4> 7 V¥MZftM.%tlh 
„ ^il^«-hn-feyl/n-^{3^$iiT- y^ h^y^L— h^il^yyAt hDNA 
•C'To-7'$il|>„ 
[0188] 

3$ V vvf 7" 'J ?A -fcf- >- 3 y & v ^ 7 n- y <D o h . %ltm§Mffl D N A £ 
tffcJ:^3 0 O^'ttaj^ixS. >Mtfl£zi£7u-y#^$fi*;fiL &7n-y4t<7)Sf52 

i ^fef^M y-^- h(*3 2 pjiig$ix-c , H2 1 vkm-vA~7v v-mm&Mzmb 

tltztmtBW&ttb-hU i n d III TtM y'iXh$W:bhyyADNAW 
y7Q ••/ h (Suothern blotsHC/W 7 'J 7M 7 o-y Z$tsftm$MimZ J t J, f 

y^O^m-^AyK^^t^^iOt LT!Si!i$tll>„ * 1 0 OWZOX 

u-vm^-tti&smzttLxwiiRztih. immmyn-yimmzti. Av+t- 

MiH i nd II iyA ; JxA^3>lz£m$:ZtlX. A V*t- iVWmm^Z 

xr>y T-iS7-j±frhft$izti&. ro-7'DNAffirn- (ttbhimmmA >*r- 

h) \&y)lfrt>m£Zi\X-v9 YyyxV-i/^ 0 ( |yU ti'Bethesda Research 
Laboratories frh A^fjg&* -y hCJ: 9 ) t'^y-fb^fil. . glf8$il£DN Affirm 
ii, PH7. 5<7>5 0mMhUX, ImM EDTA. 0. 1 % S D S $>X'¥}ffl£tltz4z 
7TT-y77,G-50 (Sift) T"ftJjlL£0. 5 m I X y^y K;W7f- A -7" (E PP en-do 
rph tubes)4 5 (-3t^tl^hSOXh°y^7A(spin columns) Srfflvv^ -7^h7yxi/ 
-v-3 yKmfrt>ftMZtll. t h 'Jy/«^fe*{i^-A-^(Harper et al.. Proc 
. Nat' I. Acad. Sci.. Vol.78, pp.4458-4460 (m\))lZ$t->XmWlZtlh . ^MteXV 

mmcDmMiiMmmm®m*x'3®mzti. /-iv-t^t^^t^-vy o ■. 

i ) *T-s]5££*i. mmzztitzmm&zyA Y±mzntz. xyA m-2 0-cT'g 
mnwrnftizmihtih. 

[0189] 

mmcomM&xv/ttziitpMcDxyu-v Yzm^tz^vA vummfr^wo&zti, 

4B#^tTSm4 ] T'6 5°C£X'1)m£h. RN7-- tf'Wffi ( 100//g/m 1.37 
•C-C'l^) X7/-;|/v>J-X+T'Jffi7l<£ft&o -fil^^rnx-f-f— t'KT' 

MK60n g/m 1 . 3 7°CT"7 . 5IW ^iX'CJI^>c$n<S . 7nf-f i— b'K(7)ig 

mu<mtmn<r)u -y bizm^x. &&fccr>&wmmmiz£hmm®uzzy 
a YtizKm^^xoizmmztiz . M/'d^^-^s y?g^w (ahakt 
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K 5 0%<7)*;kA7S K, 2XSSC. 1 0X»fW hy>^7^- K 500u 
g/ml^A-'J+DNA (^WSOt&Ztltl-i'yftTDliA) Ojug/ml 

<r)\L**v-mm%iitz&2 llfcfifc-ttHWDNAfr&fcoTvi*. .I<7)ig^i4#7 

T5^-;^*l4. 3 7trc-»*M y^^-y 3 ^£ ^.5^ h«4 5XT?«fci* ( 5 
0%*/kk7$ F-2XSSC pH7, 303$h HWC 2 x S SC P H7, 502 
#) ZtlX. BN$®$(0. lMV^At'^-^-h, 0. 0 5%NP-4 0, P 

H8) izmztib. MifclX&MZitXliKtew 

[0190] 

X^>f K(4BN^ffi?g*^]R0tt , .$ilT. SjrC54HIU 5 %WJM)?L (Carnation) 
tiXVO. 0 2%C07>-''7A7> > 'K (7 7* J- -7? m?J v7<DTX* 5 u I /cm 

2 ) x'7u>y?ztih„ vnmmfrti. %ftm#m$<wiuztix » 

7/k*H:-f y-TtWDCS <5%c«lfc0. 0 2%^y^AT> ; K5rW-ri>B 
N$»$4>T'3;u g/m 1 ) tfjBifcil* ( 5 ^ 1 /c m2 ) . 'J y7*l4RS 

^ITX5^ Ktt3 7KJ , C2 04M*M:'*A*-r>3ft.4. Ztifrh^vA h'(43[I]2#fg 

3$£(4. t'^W^n/c^K-Tt x>fctf* ( 5%m^il?St 0. 0 2%<07v : '7 
AT^*Hfe*^«BN«iiR*T5j«g/in 1 ) <0JB?rJPi s «V^T±EkH«fcat# 
LfcflL 77M-U-M >-7t' : JyDCS<7)m<nm£tol&Zh:l l zJ:t)mmZti&. 7/P 
jfHr-O'-Tb'v'yDCS, -V^ffiT b»fc 4^^'KiljS(i^-CjSllWfcA^«g [ 
fiBRffVector Laboratories (Burl ingame, CA) ] T'#>&. BN^T'Oftft®, ®3t6l7x 
-KSL P-7i^>y'7Sy UA-A'J -y7lC[HLl . 5u I /cm* ) tfWmn 

mizDnx.t>ti&. mm<nmmmmft%Mizmm<&mh^ti?wgx°hh. z 

<?MV x-H«(47^3rH:-f y<0«3IS:*«t*^S-frt 5#PlliT^S^LfcS^i$i 
i»*TOC-f4. ^C0Sl7x-r-'?l(Z(i. DNAWJtSSfyPI(DAPI*^tt7 , nt*>'' 
*JJ*-TA*94 H) #0. 2 5-0. 5ju g/m I T&aftTV^i. 
[0191) 

*V^2:ffe-f SDNA-^HWJftlSirDtx^Ar^^^ K (P I ) (4. A^f/iJ 

7/M"lH;>r yfcilXP 1(44 5 0-4 9 0 nm (Zeiss filter combination 487709)T 
W&£ilh. S)@jft^5:5 4 6 nm (Zeiss filter combination 487715) ClitTcfftJfP 
IO^c7)ti^2raT|glctl>. DAP I N £ft£(Zeiss filter combination 487701) "CB 

m^nm^^D n a - wwwfe^pjtt. f^^>—trii$^ tot £d n a*^ij 

[0192] 

v. b. m2 1 mmi/>/)\s3v-m*imm£<mmm&ztiK-ti& 

7X3-^(Fuscoe et al., Genomics. 5: 100-109 (1989) Hi, fSOy^at- 

t <-± ( v . a . 2 ) r^^TT-aj; o i>->t mmzm z&m tx . 

fcLTBOAft^fi*. fSIMcWxtf. ?D-y(42o^S*6^5rfflot (t hSfS2 
l^fe*ODNA*^jt4>ii^) *ny2 1 AfrbMtRZtit:. Hit. 7r-^'5>f7 

5 'j -(4, ?v->n<nm%wft<m&zft^?v3vv . a. 2. co^iotot 

^t^l»J;d(3^ai$^^ffi5rfflV^2o^T-^EXi|$^. 
tltz^^-yltryXS. Wz-f77u-V%ixtz. ZniolzLXWB&tltlA 5 0(04 
y~r-btf7477>J-pBS-U2 1 S-^-ri). IS2l4MUTy7V)*(Uia>£>&D 
. -e^T14. 1) LL2 1NS0 2A^c7)'fy , f-h(47^-X^7^7'7°7^5h'(3-9- 
7?D-y$;fi s 2) 7'^XS KJ4- hn-b^o-^07 ^^-iw^f ijt^dx 
-^T'KfflStCFiMSfu 3) ttltttt hyyADNA7y^hoHryUa-Xc7)7-f;^- 
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±(7)7*7*$ HDNAlC27sT-yrO®V^ISttX-A-f7'U^X$n, 4 ) A^X'jr 

>f7'7U-pBS-U21/l 5 3 0*»*Lfc. 
[0193] 

ktSLfc. PBS-U2 1/1 5 3 0*^«DNAt«^ yyh-7 A-fTW-f 

•fe*— >- g y(i, t h y yAM^^jt^^^Kflxru- -y K^<o*2 1 jfefef**>*wwe 

3IV4ftft«:TOC Ifc. p B S - U 2 1 Wvf 7' U ?M -tf-S^ g yliSS 2 1 IfcfiftKo 

&j:9^v^aw*fe*4;i4. 7xa-m<r>m^z.7A7'y>j~^^^y^>^^- 

[0194] 

v. c. w,4 m&fai/yyfr- a v-mnna v 9 y 3 y t xl* ?w -tr-y 3 

y_ 

try^r;l^p[Pinkel et al.. PNAS(USA), 85: 9138-9142 (December 1988))te, Jf54& 

fe«ci/y^/i/3e-iS?i|S:m!t4#ffitJJ:tf. flvveflifa^yx^nt- Xd-7'£ 
KK-VVfyy^X-f fifcJWJroba^ { eyX/l^(Pinkel et al; 
PNAS(USA), 83 : 2934-2938 (1986)] > fcBtt3ftfc¥i£«30BHB«L-O*&. 04 H 
tit&4Skfefl£ri>£>0 1 2 OOisyyiVzi f- 7*n- 7*0)7 -;Ut'^t h^^XXL-y H 

[0195] 

VI . ^Kffigflgflgffiafr 
V I . A. ^Oy#^DNA^ffl8Lfcg2 llfefett-ftjSMSftfe 

UifgfcilAX? ^-DNA l£?ij$£ "a $• JIp$H" •& <50 fiCffl § titz . IlTof-f feV) 
7M >* x X yr g y fc c *uc§g < gttaBtigttftttD N A c«ti 7-o- 7'CO T 7 -fe * £ K 

[0196] 
[0197] 

*7>f my v-v'-frhmti! l zhx?&&*&ztefrmizmnm%*x'mmx' 

i&t&XolZZtltZ. mtohtltzXH ntft¥PW.m& (20mMhU^, 2mM C 
aCI 2 P H7. 5)4>t'0. 6jug/m l»7of^t- ^KXmm^tlXPtmW. 

*x'--g.mztitz. i&mtitzyaT-ji— \£K0Miz54 mm* i-mzm 

. 10X«f4f^h?ytA'7i-h, \%cr>h<? 4-V20, 2 X S SC , 0. 5mg 
/mliOthtVADNA, 0. 0 3 m g/m 1 O^A^DN A . *Jj;lX3 ju g/m 1 <T> 
t'*j-yMmhfz7'v-7D N Art»4>=fir*>W 7* 'J X-f Hf— i*' 3 yfi^toaqHRSfifc 
. 7"o— XDNA(i-tei^.A7n7-f K 7*9 T 4 xy h (cesium chloride gradient)^ X 
D&SSflfc. !f52 1lfe£ftHi nd II I 7 5 7 X y h 7 -f 77 D — (ATCCSff 
#^57713) *»feW7r-5/W«kS«JSW75^>'3y*^fiKot^fc. (7*0-7* 

<M yf-hti£V7r- : JDNAitmH>->y7 hyyzu-is 3 yi,z£t)mffiZht: 
. ) y/Mt«»«ft:J: 0$>E$ft£WlM y-9— h£7)^-f X (312 1 MDNAOi 
) (Aift5*a/<-XT'J>o£. ESS^J*'* y^- ha>£>l$Vtf; *M y-?- h£5A^7 

ox:"C54HBHnfi»L«^-C3 yccmH-f y-ts-rfctcJ: oSHiSftfc 

. -f y^-a^-^ 3 y(iA-f X'J ?w -tf-y 3 yji^rtwh h yVAD n a t mmzti 
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<7)£ "i^Zf h . 
[0198] 

b h ^MxrU v K 7 A Y\t 2 x S S C frm OajSilT \s yXK-^-X'K 

t;<-AV-y7'tf7rt~t*>h&lZA7'l KiKSjWl'C. 7.54 Ktt3 7X:T-ft^ 
y^f^^-h$tl^. -?-<7)f£7>7-f H^mjtt-fe^^g^V. B . T'$^£#?£T'jt*6£> 
Jtfc (iC"C»iflS2 UfefeKDNAO^/I^HM yfjftfe$nt^Sfiffef*cDNA{iDA 
Pl-CttitSfefeSfufc) . HlA-Ctt^teftS:^. BlAttai/tA-^Hft^ff 

±it&?*tiSa!MtM'&ict'U 1-0-4 X- VX'h h . 2£#Wt- ? U 2 5 6 <7)5&£ U 
^l^KfeU^U«rie»3fifc. (>h$v^EptiaS2 IXk&fcco&WZ^-f. )H1B 

[01993 

v i . b. m2 l Hjy s-co»fflfe«tyr;^-^^7>f -//7X$ jj2l2!ll= 
-Ji. fl»Wrv>t h*VADNAT'<M 3 y(zj: O^KflEfiM^) 

ftjfl-*-4£i:#a}**. t?y 3 >-vi . a. -eta. ^-^ffi^»<oea$BH?ij*«7r- 

: J^9~i]UV2 1 A+T^o-ySfi, -eCTIi^y^-D NA^M yt-hOJtte 
#>0. 1 <4 0kb<0^?*-fcttL¥^4kb^f:^-b) -C*S. ;M?y 3 y 

"Cti» iOWv^o-^w^-. ft3^o<-*07>-x?74 7*7*7x5 f 

0. 5fci**3-frT, S^»JWU:»S*iKaLfc,rfc 
[0200] 

mzWmitzZ'k<. 7ru-7<r>A y 3 yiZ7'n-7'MmX'X'l>, Sit $ ft 

x v vfr v v^-v a d n a t $ ixfc m - 7?-c t , i fc £ftTi§i(8 Ztit: ®m% tlX ^ 
fcv*D N A4fc(ifc*#frR«KyiJ t l^$iU:7'D-m-tff £ Sit &IMIU: . 

mzmmxitth tzB.$wmt & z t*ast* & . . y y ad n ai j/n 

t < , £ c: y 'j ?a -b- y 3 yA^M4)^ttftf(c- wwnsnoffttd ft 

[0201] 

t*>77l^(Pinkel et al.. PNAS(USA), 85:9318-9142 (December 1988)] OL fl&0)& 

♦ iihti>^<o®ii$ *it v vjrv y a d n a wffiffl sriea lt ^* . z nmxit 
thm^-nmmAyyo- ifiv-x^vA-rr^^Y (pbs-4) 

O-y$n^m4^fe^^75'J~LL04 NS02 ; 7Vl/— X77A 7'7°77. 5 h* ( 
P B S - 2 1 ) £-tf-7? n-y 2 1 Mk&foyA 7" 7 U — LL21NS02] X'<7) 
mKAyisY"? /\A7V?A#-i/3y<0fzfr<nmi&£V1im : $:§miX^&. Zil 
b<W\A7WA-*i-i'B y<r)&mim4 A-C*sJ:tflS4 FfcitfGfc^Sft-o**. 
[0202] 

VI . C. bJ^jXTVy KjCjaigaAX^fefe (YACS)WW7'J^t' 

YACS. 7O^f?0-yHYl. HY19, HY29, HYA1. A2. HYA 
3. A 2, HYA 3. A 9fc«fct/H Y A 9 . E6#D. A- ^ (Washington University, 
St.Louis, M0)*»4»«feftfc. ^n-y4»^t hDNAi7)-J|${i$^l 0 0kb*^600 
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+ $y'y<?>l 0-3 0m'*fV- 1 1 -dVTPXWtkZfl&XolZ-vthyyz 
V—i/ a Vizi. 0 ->y?h7>Zl'-i'3>1&r)£Xe>mmZtlfzD 
NA<7)Wmt 1 0 - 2 0 n s/u 1 *>RHl*l*f->fc. 
[0203] 

To 7 j fy/DNA . hM^^DNA(Sigma)^'rnf b'KT'3Hia$ix. 7x/ 
-Jl/ttttBSflT, 2 0 0-6 00bp<WWXKfflt*-CWay(MISilfe. AX&feft 
t *4 ftv *BHfr&» *ifc£D N A tf$mm A XSEB * T'^MSS ftfc . i ft h 
(^DNAim^t 1 1 - 1 Ojug/xz l 0>*KfcflM*3iifc. 
[0204] 

g&Hy^h? yvfyy^W-b-ygy (FI SH) . *s47Vy<H£-isa>it 
mfrcr>$Zg$;1)ulX±MV>?)m (1 988) fcftoTfffcilfc. +J8UrU-y Kli. 
A- A-t^& [Harper et al., PNAS(USA) 78: 4458-4460, (m\))<,z£ h hl^ 
*-hft»l*&*fcJ:9H83ilfc. »li>^y-^/7tf^ y?7i"y F (3 : 1 ) 

+tii5&&*u H±csst§n. sswansft-c. mmztiz>£X'-2ox:x'mm 

WzSrlbtlfZ. Ztlfrt>A74 H««WDNAS?iJS:Stt-r6fey)K:7 0%*^A7$ 
H/2XSSC4>^2^f$il, 7 0-85-1 00%X^y-;U^tfC«$^l, £ 
SWHliSflfc. (SSCtiO. 15M NaCl/0. 015M Na Citrate 
, pH7T*4. )<e<l*»felO-100ng<Oh*3rf-y-fkS<ife»aDNA. toiV* 
*l<f 1 jut g<7)Wm%tlX ^ilfittb^VADNA^^ "J *M -tf-^ 3 yjg 

^» ( wamt iou\. &hmbjs. 5 0 %*/m>t s k/ 2 xssc/10 %r*x h 5 

[0205] 

tf7Z<Dl}rt-X0 v7'<7)i>bl l Z7rt—tXyhX'i>'-J\'Ztltz. 3 7 <, CT'-Bfc0>f 
^-y 3 «, #a*-*<J •yriiUfeWtTX^ Kti3H3#.**l<?;fl4 2-4 5 
'C^50%*^A7S r-'/2xSSCtpt\ 0PN«ffiiK [pH8«0. 1M N 
aH 2 PO 4 t0. 1M Na 2 HP0 4 ; 0. l%Nonidet P-40 

(Si gma) ] +T8fe»S*lfc. f-fL*^^$fl/c7n-7{i, 7t»-FITC 
fcJlWf-ffi-TtVytatt (WiiPNMJfffi$i ( PN»$7'7*5%Mie?L 
@^#Bk*<0ft#>3'l>#?i : 0. 0 2%7 W&TiSY ) Wz5u%/m 1 ) cK'^S?) 
2 0^-co-f y^rx^-^gy (SS) T'&ajSfifc. 7tVyJoJ:iXl5i-7tVy>f y# 

jA-S/g ^±^n^nPN^»ffi4>t'^3|H)3^^-C^Si$^. 22£(i3l0 
7tVy*<jDi.^iX3t (Tt'yX DCS^-KtJlt^bTal'^yftSflfc^-tt-r 
tWIiVector Labo-ratories Inc., Burl ingame. Zkfrt>'\M;hilh ) . 
[0206] 

@5iiHYA3. A 2 ( 5 8 0 k b«0t h- D N A ) <7)1 2q2 1. lfcft-f 6a-{ 7*>J 

yj-e-issvZffitx^h. >U7'vy4-t'-is 3 ycDimiz. dap i/ti+j-* 

■i D^(Schweizer, r Reverse fluorescent chromosome banding with chromoinyc i n 
and DAPIj , Chromosoma, 58 : 307-324 (1976)) (DAPI/actinomycin D procedure) £Um 

LUMitoB&ttiy? i y^m&m^xnfeztuz. A-r y\) 3 yft-^is- 

352 1 jfefeft*>B£1IKD*A*y KSrJMU «ffe»«-e«)fSa!fc:*J»t6DNAO5t*<0jg 
[0207] 

yac^d- ycoesjiTiea 2 c^-r t fc ■) £ . 

[0208] 
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(YAC Competition Hybridization) 



YAC^o-y 4 v •* - h •+ 4 x Id 



HY 1 


1 2 0 


X q 2 3 


II V 1 Q 


4 5 0 


8 q 2 3 . 3 






2 1 q 2 1 . 1 


HY29 


500 


1 4 q 12 


H Y A 1 . A 2 


2 5 0 


6 q 1 5 


H Y A 3 . A2 


580 


1 2 q 2 1 . 1 


HYAS. A9 


600 


1 4 q 2 I 


H Y A 9 . B6 


280 


1 p3 6. 2 






3 q 2 2 



[0209] 

v i . d. b h/>\j±z?-mmmMtP)>^ yyy-uf-isgy 

JJBtfy^Wjs (19 8 8) ^&Ti$l£il±ifi-fc? 5/ a y V. C . fc «t(/V I . B 
1^6^0 0 ngOt':frf-yf|»$*lfcDNA#, 1 Oju KOM/'J^t'-yg^ 

[0210] 

VII. lfe&5gffl@| 

7xT-K^(infared dyes) ) Wttffi*. I^WCfiWCfrV^gStStS; (Mlim 
^tUXtmm^L. X-hyi/tfyJ T1#iaitfctS*£¥iJSft-S«& 

ifihh . jM<«js(iAia<oR*#t*(i«iajf is %^%&<mt:®iii-t&cr>izmmx'Z & . 
jaTtcj*^*ri: < , *- m- ^ 3 yftc?*ifc#wi» man xr/m&wmmtii 

[0211] 

-7<7>Sli7n— »m m h 'JHflfc*fcttje»W9bia*Mt=J: Officii!.. : £ 
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a 7v ?a a yizm< *mxr\s * Ytwimifflwmrc* z^a 7v ?a * 
-vbv y*a y<m.&tzi$+r4 xom&i ix . itiim&ztitiTv-y'a&.nm'y 

•.mm. z3m#axtmiSLifi. wimLn^xhi^^mmnmmizimit 

tzlZWtfl7n-7X'<D'\A 7*'J fA -tf-x g yfcttWC#|SI$fi4 ;vf 7 - >j ^4 
®.WJ?tc< k i 2o*>S&«&jfefef**4 7\,z%>mH-tX , tztz-mmmfoZZixArti 

-ok »$w&b%i. mmi^m-%m&nimzft a . 

[0212] 

VII. A. A> K#ftf 

itztitzisZTA {n\<z?y)z*-t-mwm&M) commzwrx. m£3o%-wiM% 
%&jjtf%2tLxztz. i&mt. m*com&ft?A7±.Mz^z<ommx'$&^yTjy 

?W-y*&th£ o fc<ft#WfcSftfe $ htzm&ftcnmftmiz-gjitfft vtztiX § ^ 
. in<9<o»*(i. b&xzmtVA xnm&fo? a 7'nr$<D^yT < yyj*?-ycDffl 

SMWi, I8HL Hfcil/Hf&ollfl <0UHW*r4fe) tftf-M-s'g WfcSfifcftfe 

g yrn-^M«i§ tzffi -5 r j9ra*> «t o izwiRx-z h cox-^mx-h S . .1 o J: d 

4 7''j r-f -b'-v 3 y -f ytmimzx o jww&fu «t otc. ;w xu ?a -tf- 
ygyrn-^W, feilflff* L< U«BIW>J: $*tWS*>^fc*rtt<cU ,1*1 

m%tix£.tz>n&mmz£')®ii&hh) . 

[0213] 

fc^xztihte. m£g£wtmtt&£v : vAxt>mwx'hymm<?>ttmzmwz<n 
X'lmmwty? < y^^~y^tm^t¥±izmn. mmwwm&£V&<?>M£ 

tf%hV>XW£h i><OlZ%*)®&. *%W(07n-7lz£ *)'±t&^A 7U YA *L- S s g 
W<yFWX, mtiXVWM (MUm) MW(nachine scoring)<Df&9 £ 

J: a tftgft'C* . JEW**- M-y a Wfc3*ufcll*t*a^tfefc$r*. £o® 

[0214] 

^^^iffiwtis^snit^fcji. miimzimzx'om^xmiiiztih. ;^ 

mmtthX'h^dl, ZnkdK'tymfti&lXWl&X'fobo . tJJK(47°P-7 

mAtzh&x-hbo. 
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[0215] 

VI I . B. &w&mM.m 

-yt^&mmmmtix. mmzmmmcvmzmfetiztx&z,. $> 

m<r>h homtfixv uzm^Hztm-ri z 1 z*imt ti<nx\ m t viae 
mtii. immx^tzZhiuKMzBm^txrzmmzh^h^xo^mnim^ 
mm (~2x i o- 3 /mm x-hicox\ m^^mmmx-hh. mmtcvh. ~ 
mmmtzfe ix mmm\ wxwm ztitzzMmw<r>$m\mmkmmt mzm- 
ti. i^t. mmzhtzm^iimm^ m^mmmzm^ti^xm^m 
izm^zmmm$.% t it* ^\ Wi^m-^ti^ xhwmtizwxz <r> 
xozmm&mmtzfrmmutxmitimxhh. vt^x. mm&mmm 

MmcotzMzftftzmnmrnzimt hzt mmmzT^m^t h<ox\ m^mm 
smntzMzit b nmztm s ft& v \ 

[0216] 

*%mizcr>mmzm<hnx$>&. ^ko^&ms (mumi. mi, m 

nfttcMimirv-y'izx v^m&zti&tzim&ztiK^xm 

titzi><7)tLxmmztii (®4 d> . c\c?>£d%mmz;^7'vy4xztitzMift 
uu mwrnftx-mmizttiizzyv *)®i8.ztitz®m*umitt-h*- 
issyitztit:*?t)ioX'W®mzBmztii. ^mizMmm^mwn. rv-yiz 
£x<7)m&tkMmm'M.&ztiim\zi}\ii&c\ t^j: oswk**. ra-yxuxy 
hnmzmfti-Mz&mztitzhcotimtci, mm^m\um^tiru-y 

$Km<7)ffl<7)mq$:%%iztz> . z\<nmuc\i\&xwmx^i<mxh^tzim<r)i-z#><7) 
gjizmmzm-zitx . f&\y<)u<D±m^mmmtzMz^m^-7)h^m^ru 

•y K £ $3lE^ & Z 1 *T«g£ -t h . 
[0217] 

VII. c. Uj^M^Bi 
aj4Ufc:«a$ft6fkt>*iiWS*U. H2 l&fctt (;$"} , mi 8&feft 

-*«R) . XXY&fett <.?7<(y7x)\,?-mm) fcJtfXYYJfefiflWOlWIttff 

w-cft & . **»f ^m^®<vmimmmicDtzMzii&mm%i <wtm* . 
fttflsoaitfcftt, 2a>£5siia^g+-t'ig«sft*. +MxrwFjWW!3ft*i 

[0218] 

. »2i.»i8.»i3. x&xr/YMiKcomcvmfiK ztiwm&ft 
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t-j: o fflnmmz&^Tm&TZh. ;w r u ^ a y k^w yfctM yy ^ ** 
4y£^LY-ifgWM>r y£^£&^«oifcoiffln(i. ^— ^- ffi«S<03*4^>* 

«Tt* l> . 2 oct) X - $ £ft h'^^yi}J;l/lo(7)Y -» j* W Y * A V £ * t flP 
l±7 7 4 y 7 x;U*H£«S*¥ <0*«T* 0 . 1 OCT) X -ttftW H x -i yis J;lX20<7)Y - 

3 yc7)3$$ ut**ifc*r itu - ytmmwx'h h mmm-v®. t&&±t urn? h <nx- 

, RBBIIIB+TWH^-fylHRtt* «itf«W»*1MI*fc»i7Q— !M M h 'J-fctt 
ffl L*y W yy ;$M -b'-x 3 yco3S$iOltilH «t 0 Mbti ( ifc'ttfc & J*£ £>ii 

[0219] 

yry y^£3^£HK<At^riST*£. 

[0220] 
[0221] 

tiiio-tKio-vmi n*-??*}*), ttmommzx mmzmti^t^ 

[0222] 

*7*6«llliaJiY-|ftfe»-»tt-C'*>4£fc* t *$il^. (Zillacus et al . , Scan. J. H 
aematol, 15: 333(1975); Parks and Herzenberg, Methods in Cell Biology, Vol.10, P 
P.277-295 (Academic Press, N.Y. ,1982) tekl* Siebers et al.. Humangenetik, 28:273 

(1975)). 

[0223] 

^mmimtm^h^mtmtL^mmimui^iKc^hmwzM 

LA-A2, -A3fcJ:tf-B7S&?-£l. L<f±- A 2}igi«:fc(t!.i!£ 

fflfflLTv^. Etc, »l*jJ:^*2WZyfl«jOSiaBffflti. Wteto&*Mt1f&L 

%^ftmm*m&-t**H Y'rywzn-t&ViW.x'i—rLxMw m.m*j 
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9 v-i-^iKmrmmmmzm^iix v . 

[0224] 

'V^yxy^^tHerzenberg etal., PNAS, 76: 1453(1979) )12. WihMzVvn 

im^mm* . mmsmtztitzwimm ( f ac s > izx ywamfrMmtt 
-r i ix a o . zz.xmmm&fo.m*<7)H la - a 2 < ymmt&'&i- 

[0225] 

3*-y^(Covone et al.. Uncet, Oct. 13. 1984:841)(iH 3 1 5 fcffr*-** 7 
[0226] 

#7:?#(Kawata et al., J. Exp. Med., 160:653 (1980))(ib hfl&9gcO®iS?0t*»4>S& 
m&MMBZftM-t&limZffl* IX^&, Z cryftmiWM LfcZfefe XVftWtilLF A c 

A, B, 0^/^1/7^7^^1(^1640. 5) tiilXt hSRtefl(anti-Trop-lfe 
J:tfanti-Trop-2) y ? n— *->Wtf*£ J; O^Ui$n^«^ffiCt®WtSliaJl 

[0227] 

0-^fcJ:lX/N'^-V-^(Loke and Butter-worth. J. Cell Sci.. 76:189 (1985))<i 
. 2^><r^J9u- J f)VW^. 18B/A5fci^'l 8A/C4. Sr^T*J0> -Itfc. 

[0228] 

"JvWiMMiSi— «M h^f-yiaftCam 5. 2T&9> .Tilted? r-y-r-f *yy 
y(Becton-Dickinson) (Franklin Lakes. N.J., USAM^ffiSBfflfcA^fiET***. 
[0229] 

^mmtrmtskm^^mfhtiibcmmt u*e y ^o-^ns#tt, 1 9 8 9 
tcommmmm^m3 8 9. 224 ^zm^ixtzhcox-hi v&hmm. •. Fisher e 

tal., J. Cell. Biol., 109(2): 891-902(1989)] . ZZlZWfikZtltz^S fn-l'Jl'tfi 
lacental bed)Ottti-#>6tt ^il^Nin$l^lllia$fflV^tOfini mWlx&ffcJ: 9 j£*>*l 

fc. »4>*ifcfiWMi. ^i^Eyfliujo^»i5^w^rE/i^«)itKffit-i.^^ 

[0230] 

- 3 g y (American Type Culture Collection (ATTC; Rockville, MD, USA)] lZ 
[031] 

M7*'Jf:-7 ATCCgf|i#-f 

J 1 D8 HB 1 0096 

P1B5 HB10097 

»M/'J h*-V<7)l§S(i 1 9 8 9*4JUB£ATTCtc c fc9S»tA*l&ftT 198 9 
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*4fl 1 4Bfc£tf*ratfc«£$*lfc. 
[0232] 

[0233] 
[0234] 

$&£CX(ia&f*s WitfJfrfeHt^'f 7* 2 1 , 18. 13, Xt5£VY%L>lfl,z&2 1 % 
[0235] 

Mm. mzm l < 1 o o Jtu^*^** . 

[0236] 

vi i . d. mmmmMim 
m-mwmm, ®%<?>m%(ommin®mz^ii£tzmmh&M(?>Mfc¥tt) 
>&'&'\<r)^t>wk®.mh . ®mm&£v^m&ftv>m<oip&zwbi)Hzit:. m 
%%mMt* ®\t^m&Qmtm9&±v ; ®2 2&Mnzttdfcmt^m%mm. 1 
3q 1 4(^&<DX&tm®&M®mt(DmmHxtf&8&£vmi4%temzftmm 
t 7 h v wmtrttm&itttii. ffi£v>mmm&)mzwt>MZ't 

t mmawmx-h i.tzt immmmrnxmrnxz tztix^. mm-tmrnm 
fc^imzmitmm&xx/Tmzm-t&z t tmf&. 

[0237] 

^^yv^^-i^ayitzixtx'im^hx^^tzm^m^^zi. zti 
izx^mtm%com^(omcomi^mmcom^^mm^mizi-i. mfe<m&m 
m<mB&ffltnm®iz£<mtixzx^z><?)x\ mr^mmzwrnt-th'^ ? 
x) ?4 if-i, 3 yyu-y'zmm&ztizx o . mmmvnatt-r^frntzn^ 

ftfenm%cr>mim(D&wz*jmizt&. zti^aiEnxn^m^tix^^ 7urw 

ztie>iifem(rm't*x'!mfflM<?)%&t3 xtrnmrnz ? * ^-thtz^mm-^ s . c 
coxoKcmxi*. fttthfrmm^mm^m-hr) . ttiztihrnmix^* 
ttm^hzttfmm*tz\$^mx'h&fr^m.%^<?>x\ mwiimizBSrchh 
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[02383 

VIII. Majlffi&!ii£f (CML) fcfcttSBCR-ABLM£cO&ffiTa-7* 
^0-b^^ 3 y(i. *«Wt^T<OCMLS#tCfcV^Ta-&BCR, A B Lffi?iJ<7);b£ 

OWCftjfiti (08) „ ;M;y 3 y<OWfcfcV^TfflV^ilJtBCR» ABL7n- 
[0239] 

Sf59&feft±<DABL7-o-7\ c-hu-ABUl WMfi&$ hx.? V > 1 Bt I 
I tf>H0>A B L<9 2 0 0 - k bfitfo^ »J 7 X'hhX 0 fcWfflfc 3 5 - k b 3 X 
( P CV10 5) <#ftifcfc«3 8) . ®2 2S*feflc±<0BCR:rn 

-7\ PEM12te, Jfe^T^CMLflJBr^ieS&BCRjtlK^OS. 8-kbflJBr 
£?7*?-^®cD£frft£-&&. *>o:W:tyhD^y l 8-kb7r- 

i/7u-y (EMBL3fi) X'hh. F I S HU7/1 -^n^ D-AtW* U 7 KfcJ: -> 
T&ffi$ftl>t'^y$ltt£ABL7 0 n-7',fc. /'J-y7^D?n-AF ITCfcJo 
T^|iit'#Sv^v^ytfM!iBCR7°n-7'^fflV^T : ?T^iiJt„ ^Td-7*<0a^ 7* 

>v) zm^xmtifizwLmt&ztwx'Zfz. 

[0240] 

128(4. SS2 2*fett±tf>BCRiE<K^ SS9ifefefls±tf>AB Ljtfirf, i>J:t/"7 4 7 
T^7 ^T^fe^^BCR-ABL^jtfS^B&HT^ot. CMLWSW&Offili: 

7°u-7*(z#-r&lif|£^-f . BCRitfS^x^yytiyj.y hm-^'t. n--?ft^ 
niBCRa^<os&ltf>x?yy£^u 7yt'7$ftl - 5(4, L^^JBrA 
^A^HWSrt^X^y^fcjjct. 1 8kb77-i/'PEMl 27*0-7* (BCR/n 

-7') c7)HMil(i. HMI^T^Wti^-r^t. CMLfc*rtt*ailWto**HHi 

x.?y>2t4t<nffix'm&?)x\ pemi 2c:*n-&i 5kb*^a-e<ijjLtwiiw 
*>'7 -f 7t'^7 -f rsftfe«c±fc«4-c*^ a . awwfflas^fcfcwcti, p em 1 2 1 

4 8) 
[0241] 

ABUlfc^ROx^yyJi, ilffiOSiScO^-C^t (KS{iSiJtLT) . o-v^l 
a, 1 bttif?-Wfc»i<ox?yvS\ 1 ni»2<ox^yySrqrf. x?yyi i ti2 
8kbnX5 Kc-hu-ab 1 ( A B L7*D— 7 ) cr>J@&cr)±tf&$)2 5 k biZ$>&. £ 
t(7)CML«lt x;yyi io±3L iWIHix^yyi bt I aORIT\ £$#7 2 
0 0k b*>*WrtTjB*4. c-hu-ablli. «[-&ti^3i»4>#t:2 5*>£> 

200kb«fiT^*-C*<?>3. v-v7"(4 (RK(4S'Jh IT ) A^^-Ayj^ 

PEMI 2ttttfce£fcffil'f6T**>;b5a < , c-hu-ab 1(4 PEMI 2#>£> 2 5& . 
^L2 2 5kbfii*vCV^T&<?>-3. 
[0242] 

3^Zdkll.: CML-4 5 ^^^L^. J&BSOl OSfcPBSf 

*«U «Bf L(spun down). * 9 f<^7x-/ K (3 : 1 ) «*r?S£U 

H±(carfUfc. CML-2, 3. 7 : $S£RJK'£WC P B Sr#S?U: 5&^ 
tl OmwMZ* ? ;->1>/7*t 4?7isv H4>T«L K±fcSTFUfc. C 
ML-l. 4. 5. 6 •.■m$mti*V/*tHt-ftm* RPMI 1 64 0+T\ 10 
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9$v*m~>x2 4mmmitz. j. j. m. e. **vy? 

-. Prog, in Clin.Path.. 7:267 (1977)^oTvy^o-f-fX$-fr. CDM^VvC^ 
b'Xfcil/V-r^yy, Karyogram, 11:91 (l«5)fcftoTJG*ttilW£frofc. 
[0243] 

yyj f-j/3yfeJ:t^ai7abJ;k t\<i7y?<H£-i'n>\t s D. by 

7vM? (#*HW:K4 1 ) . b7X73= (IH*IfcfclR3 9) . *$J:l/J. B. v-uyx 

BCR7'o-7-(i. ^LT2 5%<Oiffl^a^Sr#o^>''^^y~y-l 1-dUTP 
(Boehringer Mannheim Biocheraicals)£fflV\ -y 7 - h y yx V— V Zflfz (Bethesda 

Research Laboratories Nick-Translation System) . A B L7'o— 7*{i, RtRfctfsff- 
y- 1 1 -dUTP(Enzo Diagnostics) fcfflWC- >y 7- h?yXl<-hZtLt:. 

[0244] 

1. /vf yiWHf-S/gy. lW^Wfc < t^/^7t<i4'mrW7 K£\ #7 
XX7-i h*±T7 2'CT*7 OtaM'Ar 5 H/2 x SSC4>Cp H 7T2#ia£tt't*. 
x7/-/uyy-X (70%. 85%, 1 00%#2#H) tfCIWc**. 2SWS*U 
37*C (2xSSC(iO. 3M N aC 1 /3 OraM V y'? A* 4 by- h ) fcfi< : & 
To-7*2ng/m 1 , 5 0%*/kk7* 5 H/2 X S SC . 10%f^h7yW7x 
-K fc«fctf lmg/m 1 bf-TVADNA ( 2 0 0 - 6 0 0 b p IZ^mSM) £-£t?A 
4 ?V ?4 -V-i/ 3 yMS®l 0m U70U:5M»UDNA^tttS. 30 
ftmSTCX-Ay^^-Y-fh. T&HhtzXyj F±fcB*» 2 0mmX2 0mm(0^ 
-X>Jy7T'SV\ 7^'-- b^yhfy-^L, SiPiM+T'3 7'C-C'-^ y^i^-h 

J&><-*U vrfcEDI**, 3HI2 0^-eiimpH7, 4 2°C<0 5 0%*/1-A 
7$ rV2xSSCT\ 2liI2 0#IS**l<rfl4 2TO2xSSCtft»U *&K'£iB 
T4 x SSCT'J y^-f S. 
[0245] 

2. te£lfc7P-7'Ottitt : £T?H y^q^-y 3 ^f77ti. &1 0 0m 1 
«l^(:liSt*A'-x (J -y 7V>TT-fir3 . b'*^yffc$*i£A B Lro-^itf 

aaj s*u &v v? y y-y-aas b c Rru-y^mm^titz. 

[0246] 

a. tr^y-fbABL7°p-r : 4xssc/i%^yj{a«r;i/7'5y (bsa) 

££9 5»H7 , U7*o>y^-t6. WXl/v K-7h'y'y (Vector Laboratories Inc. 
, 4xSSC/l%BSA4>2mg/m 1 ) £4 54H8Mrt. 4XSSCT— EL 4XS 
SC/l%h'J hy-Xl 00 (S i gma) X\ $ £fc:?W4 X S SCX'%tl?tl5ft 
mtft-tk. 5MPNM (Mgb'5M i^5%. Vy^ATyKO. 0 2%***, 
34MHt£J: 9S&ft£RVi&. PN&, 0. lMNaH 2 PO 4 /0. 1M Na 2 H 
P0 4 , 0. 05%NP40, pWSXhh) 4>T*Tt<7*n-y b'tf^-yfcSiifc 
^ta-TbVy (Vector Laboratories Inc.. P NM4" 5 m g/m 1 ) £4 5#fa]Sfe-t 
. PNT-2054NSBfcJW*. »2*@^4MfXy-y F-7t'y> (PNM4>2mg/ 
m 1 ) £4 5#|S!lfct. PN-C20-en-e<t5^ia«fe»-r6. 
[0247] 

b. y'^yT-'-y^BCRTP-y : P NMT'54M317U7*0 -y 9th . by 
^Ct-y'^^f yfilfls (D. Pepper, Boehringer Mannheim Biochemicals, Indianapo 
lis, IN*»^>A¥: PNM*1 5. 4mg/m 1 ) 2:4 54M8ttM\ P NT" 20^*1 -fit 
5$H8lifciW4. P NMT- 5 ftHTWo -yy-fl>„ F I TCfc J: Vt&SZtltlW*?- 
tS-t'y^fitftc (Organon Teknika-Cappel. P N M 4> 1 : 50) £4 5#fnWt. 20^ 
tl? tl 5 #|f| P N W £ . £S£ J: 0 , y 7*7 /Hi . 5 ^Rg P N M fc X 0 7* U 7* D 7 
7U **OF I TCKJ: 9te££ft£byy^"^*I gGffi* (Organon Teknika-Ca 
PPel, PNM4-1 : 50) £45 ■9t?St^'tZ tlZk-oX S „ PNT''J y;Vfl>. 
[0248] 
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3. "jW.it : XvA h'fcL mm&fltLXlmg/m 14', 6-TS^V-2- 
7x-;Myh'-;KDAP I ) Sr£tfa#7V?-7x>f mm [G .D. Johnson and J. 
G. Nogueria, J. Immunol. Methods, 43:349(1981) (iM$SttiR4 5 ) IZWyhZtl 
, F I TC/r^*#feZgAyKiI3i7 4/1^ — fe y MOmega Optical)£JBV\ 7 

[0249] 

idt^UcBCR-ABL PCRKftLTfflV^il^&ti, CML-3. 4b 
CML-5i:6(c»UTtt3-9-»fcJ:oTEttt»<ifc <IWWWnK4 7 ) *ttT*4 

4^feftoMSjfc#tt±fcJlfcftfc. E^lf*:*^^«B^7-l^<y Ki:fS£U!AB 
L7"0-7*{i. 9qc7)T0^7i£'<(C$>|,*Mil9A) „ BCR7*n-7*l22 2 q 1 UZ 
*5lvC*S£L^4 (09B) . jE«*IWHtt^)ABL*JtttBCRfcJ:4A-fyy/ 
-f-tf-^g Mi. A®WtJiMffll^^feft±^Wie?i|tcWJeL7t2ow/jN$^^S: 

«k<#Kl/CVtf:. 2o?):?'7V-y hA^^^'-ygyi/mS: 

^Lfttf. ^^(±^^DNA^^^l^^^L/i«^^ffl^Mi$*^^f*: ( 
t&*>3>»lM fWS-tMtG 2-7x4 XlzMfhth h ) WW^'J y-f -tf 
-^ay<OtSft-C**d. 3E«*Gia^<0ABL , BCR (»fe) 7D-^ 

zs^5-F i shii m<nmwizyvyMz'xmitz2'o<7M& (abd fcjttf&fe 

( B C R ) / vf 7 'J r-f -b*- 3 y j/^;US:4 t fc. 
[0250] 

fcftfc. S^^8^c^ro-7tffl|BI^DNAS^JS:4t4. M£j«S7*tf>Tn 
-7*^JKaS«0y/ix8ESi{i, CML*#IBTS&b4#, 2 5=5rHL2 2 5kb*)«gH 

x-h-ox. &~<?>&mi?u-y<r)£x<7)Mmiznuxn-X'hh. racMLiia^ 

ABL, BCRro-^ti4Il*5-A>f ^ij^-fe-i/g ><«;. WttZyVfMZ 
tifitth 1 OCO^fefc 1 0<7)$|fec7)/N-f 7'U ?W -f -^ g y^^Ut . 2fe|S|0#«# 
1 5 ? oyOTT'S>4 1 o<7)*fe-|ife^7V v h > '/^il ( S fctt#ttfcifi« LfcM 
7"'J ^ -fcf-i' 3 yfc*tt4 1 OOHfeW W 7*U ^ -tf-x 3 yyy't/k a 1 0#!$ 
) yyyMZ&mi-m&tm&CVisT'i-Mi. jE«*fett±tf>ABU BC 

RSfE^^^^7 J 'jy-f-b'->-3y(C. ifc*fe-»fe^7*W-y h^/^;MiBCR- 
A B Ltt£iMrF\*y ^ 7 ij ^ -tf_ i, 3 y KISBT 4 . PaTO"? >y VV?<m3i\t. # 
8i#2 5 0k b JUT^D N AffiyiUilSMffl^tctJ^t ti 1 5 ? n >-KTF?)#SilT'&WlJf & 

m&wsjrvyj-e-^syi/ri-jiz^tmm}. jEntx-hhtmrn^tik. t^o 

hX'foh. LfrLKtfb. ttiW#*lcJ:*Uf, PWRfclMBSfi* 
Ofc+^»5^5^t3^L^|i^t»fe«^^ti^fc4T*-!>3 . .lO-ftjcW 
&#tJrfc*>WCJi. 7 5 OfflOjEftM"?) 9fSI*<llv Hi 1 S 9 u VtXT^nfnlr&b ft 
fecTVW 7*'J ^ -t*-i/ 3 y i/^l** Uc. *K UT . iE«ffllJfitf)W 1 %#'H£i: L 

[0251] 

[^3] (i, 6A^CML,f.^*^07ji^>'7';MC*t-r4vN^7''J^-f-fe'-y 3 y 

-?) t^lC^rf. 6A«a§.#:£Tfr\ -e^^tCJiAyH^JfteioTPh' BUST* 
4ifc*«Jlv«f$jh.fc3A (CML-5, -bto£V-7) ife&tibtf. W&Ztitite 

t/^*Uc. £<<±. H£9*#ft t'^T W« fli . 1jB« (CML-7) ? 
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*m*y\/ >y h-/v<ov w •/ >j *r^ ^ g y\x 3 aw** ( c m l - 1 . - 5 *>j:y- 
6) cov^Tff-ofc. .m^-ai. &-n*t%mr&mm&tk±.izz'<&muzB&b 

ioTt (9:22) (q34 ; q 1 1 ) fcJBb&ftfctf, Phi fc*f LT^KSSflfc <t 
3 *c . **>*fe- *fetf>*Ki'h $ fc^SWRKSOfefeHwg v *JRar 7 fc: r < ifi« L 
TVMt (H9C) . 1AWJS* (CML-6) ti. **WMUfiafi^(cJ:->T, 22q 1 

Uz (H9D) . Z.mm. &Mz£&BCR-ABLm.ismii3r(mtfLt$$Ct&. 
IA0)8M ( CM L- 1 ) X'lt. 2tt(?>1f&-U&y7U>v Ny/t^l 5 0fflMi3ffl 
(2%) <ORWH$C*Nvt&&ft;fc. dfi^ifflJS^rr/^P h > (ifctt*' 

[0254] 

CMUMM&&K-56 2<WJlXTUv hA<0ABL. BCR7D-/OWl»A-( 
[0255] 

B*W*Uf. 70tJc7)CML. 4fi?l|C7)iE^»'9-yT/K-:WLTABL. BCR TP- 

*K U\ iitttlo<^)jfea<o^llBJiatjgfflT#. ISMt^ditgSCJ;! fz 
4fc*«Mfc&*«B<clB4,$rv>. $^tc. iMrfgtfffii, #«*ifcttfl!w>'?-;&- 

fi^*fco«|^j|ittWW«t^Bf8(ti: . ii-MMcom&OBmt £££»TffiK: 
JLftMW)-&7t4 ^-^ztsifim^t^^y^'i'^cTyyyyA^M.Wii. IE 

ma&no*>m. oicisn-csH^ t&mcr>®wmz^-t. znmammt. 

«fc SfiKo i 05i5*<rja«We«r^* Z b lz£ o TffiftS d t #T'£ S . £ <o J: d 

wi, mmmmmzBCR-ABLm^ito <mummt*. mmmst* 
ttzii^T^XTMza^x > g&tmnm^zh^xmzmmx'fob o . 

[0256] 

ttz. znmuz. 'momMifr>&%ti%wx\ m^tz^zmmx^hmm^ 
jrvyj-e-isayxxv b£tztmt&tznx\ K 56 2mjmiznLx^LtzXo 

( 13 9 E ) . BCR-AB Llfc£Se?aJ|M*)ftffi > JgftfcTOfcf* . gftSligO 
[0257] 

-$£-fil£[D N A>M 7" 'J -tf- v- 3 yro-7"5:I)s|M LT £ft£ Zfiffl&WD N 
AfZjfffl-f 62T}£te N N A 1 7*D-7'D N A COWf) 2: l§] — (7)$iJRgx y 

*xwmt&zttzhizm<mm%mx'<7)-m<r>y>( yi^y 3 y^^ 



(56) 



W8B2005-304508 (P2005-304508A) 



tcfflJ|«T*S. ««SftJt-«BS:*tfZafflDNABFfr«4J: O/lv&nt-XfcflJBrS 
*rt£tt3*iS o >vf -t'-xg ^rn-^itSKStifc-fiaiBrfrSfiaStiT- 

[0258] 

fWKBBMtfiftcktiaBiT**. mmmm^vYzivT— mw ind 1 1 1 

. Bam HI. Eco R 1 ttzimOmZlStstfZtLbmfcZtlZ l> 0>Ttt*< , 
itL4>(i^T^HWl3A^"Itb [tfUli'Promega Biotec (Madison.WI) £ftf4Boehringer 
Mannheim (Indianapol is, IN) ] $J|8xy Hi? ? U7~ tf&SSJR-f Sl£fci4, 

i: LT£ b*MIRBMi0$i JfflT* I ? u-~y-/K9 f-lzW&W AT* XIEHrt 
fc&l>J:d£-f£C:fcaW£U\ ®S&?o-xy^?;?-i4. P BR322or£ 

fg&S^cOili^) [{aj^fPromega Biotec (Madison.Wl) tJi^'Bcehringer Manheim (Ind 
ianapolis.IN)] Z£A,X'^fc. WRWfrCDM«i8>Ztltz3 [CTttfMania 
tis et al., Molecular Cloning: A Laboratory Manual (Cold Spring Harbor Laborator 
y. 1982)] iffilLXtimZtil. *>SiEfflTli(SlJliRIBrJt«»rSBf3£ 
J7T#><^#£>fU„ flliftf, TMVtjy 24? ij)V^- 3 P?^ 3 y (the America 
n Type Culture Collection, Rockville. MD)(i, llT'tf'JfflT* !> . flJIKtBrJiOt hlfe 
fefr- #PW9 4 79 U -<0 3 V 9 is 3 y £ fii§^ T V ^ . 
[0259] 

i-AXfcJ;l/l/7r v?t,z£ James and Jeffak. Anal. Biochem. . V 

ol.Ml. pp33-37 (1984))#&VVC$:Sfi&. ioT. Clco£iWi##£j|;fc A 
JUfU. (BJWcSilf, MIWBr^fcWLDNA lv^a?"7AS^0»3a- 7 h 
OX^fV^^PT*— fcfl I IA< S 1 OOmMcONaC 1 , 5 OmMtfOh 'JX-HC 1 (p 
H8. 0). 1 OmMWMgC 1 2 fcjtfl mM^y'HhH r--/l^ 93r& 3 7 0 C<7) 
SS't'TJnifcfl*. 74 y'iXy 3 y{i-t>-r^£6 0*CT5 - 1 OftioSKtf- S£ fctc 
J9*7SJiS. ^'x-AX*jJ:l/^7r>/^{i, Ift&tf)*fNi*i#3fc 9*t>8 0-2 

o o ? m-*.f«74 v a y t ^ ? tmt ix . mk<r>yA v 

xX^ 3 yc7)$li, DNAaW^MfcRfiHCX^V.*?^-- t* I I I c7)iHJo 4t/7\'y f- 
KJ:9£ffrf& (0UtfGuo et al.. Nucl. Acids Res., Vol. 10 pg.2065) . Firl^$ 
«««Sftfcflt1»4fcl4*ilW5|^i»*»tjaifl«rV\ xdrV^^r-Hfl I 1(4 
ffi^W(-A¥"Ttt [0>Uti\ Boehringer Mannheim (Indianapolis, IN)£fctiPromega Bi 
otec (Madison, W)]X'hl. ifc, T4^U * 9— t' (BRL.Bethesda.MD) tX^f V * ? 

1/7— t'fc xiffi&fSLXT v Tcom-ficotjibizmmx'Z i . 

[0260] 

x.x b $nfc»Srs-&«-r s d n atk 'j * y—t'cotzibcory a ~?-/®mt txmz 

tro. tt&L^mmZtifzmmmi. i-S.'JycoitW'^tlXcot'^^yit^titz^y^ 
)VX'bh. S-&««DNA^'J^5— t?ISt^J4T4 DN A;KIM9~ fc?£$fflLT 
, 9 y^'-lf<7)^a [Langer et al., Proc. Nat' 1. Acad. Sci . , Vol.78, pp. 6633-6637 
(198imcftoT&$*l. .I?)^£(4 U7f-#(Rigby et al., J. Mol. Biol., Vol.11 
3, pg.237 (1977) He* 9Bll*$*lfc£*W--y 7 h9yxu-v 3 ygffi^ffflrC* 
4 [WitfDNA lv4?n79A3fc9 U- yr-OE. 3'J;K',M9-- t' I *\ 1 
0 0mlVlC7)NaC 1 , 5 OmMOh 'JX-HC 1 ( pHS. 0) , 1 0 mM<7)lVl g C 1 2 
, lmMcTD^'-f-^hv^ b-)i'tolV5 OmMOKC 1 *^^4J§?St4'T3 7TT^ y=¥ 
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ttziitti\;±ummztix^&) h^&tix^z, (mn^so-i oov^o^ 

ifU£<Di<D$r, SiJRSKrn- 1 $ U U 7 h;I^£9 2 0 - 5 0\M ^Dj/^A) . ,I*l£><7)& 
ft?) *> i: "t\ S£fiSctt&4 0-60 ftTKbi . 
[0261] 

*.{£ nfoWM* &3*i^£tziiffllStfci>0)0> — ^(Maniatis et al.. Molecular Cloning: 
A Laboratory Manual (Cold Spring Harbor Laboratory, 1982) KCJ: 9&$ixS. 
[0262] 

T^^^AtCi^ijCO-C'^l) [^Ji.ti'Bayer and Wilchek, ""The Use of the Avidin-Bio 
tin Complex as a Tool in Molecular Biologyj , Methods of Biochemical Analysis, V 
ol.26, pp.1-45 (1980)i$J:tfltenning et al.. Biochemistry. Vol.16, pp. 1364-1370(19 

77)] . tw>\±s tivx, -tyrv-x. Tiiu-x%<F><tmm.<n\><r><r>Z.t%$> 

m>w*b%mz, ±m.mztm^tit:z:b^mmmmx'^^m^tLi. x^x. 

til. Tt'iSyTyj-TJtlJ&hmmmzX^M Zymed Laboratories, 

Inc. (South San Francisco, CA) ] X'fot. tt+yiktStV/ZTU—fti.* f-aWh*i 
il/^V^fChollet and Kawashima, Nucleic Acids Resources, Vol.5, pp. 1529-1541 

{\%5))<r)*miZfe^XTti;yti7&frm£Ztl&. 

[0263] 

mmm^mnRm&w^mxhh . mm. rn-yizmmzti&DNAmmx. 
yvziuT—ex-mztitz®. est ix&ttmmmi2~?coBMz#Mzti& 

tz^cr,mm/7'y^^-^m^thtz^zx.^v^9vr~^xw^tih. ssmfc ix 
n$fSLZtifc®mwMi. *^t»±&nzt<x')>bz\K-A£m%tit. zm 
&ammt. t'*+yx'h&>mi&\\ miim%&mmi>mx'$$>. m2m$ 

t>w&ii. mmmfi^m(r>m<r>^cr)^x^^co2r>(r)nmn^~mm^-xiz^i 
t>tii£oiz%T£X'mts£oizztii. tzskt Lx^thzn^-m.mit. %tifrt> 

W&tfiftjte. [$l;ite"Maniatis et al; Molecular Cloning: A Laboratory Manual (Cold S 
pring Harbor Laboratory, 1982) w-'5?b-'h?fiii£lfkW\T\e. et al.. Method in Enzymolo 
gy, Vol.68, pp.220-242 (Academic Press, New York. 1979)) £f£ffl LX D BM^-/\--( 
DBM paper) ft 6. £r>X, ZtlkW'XM<0'j\J8Kii^%$Mb. LXWfOAtl 

btih. m<o»#«oKmi£tt§*rc, mm^ztitzw,2<nmm)k*ttsVBM 
^-^-m^ztih. fttttt, ^^u^-^z^m^iitzmmmm^nLwrn^ 
titzmw^ ?a -fe-v 3 >z*imizt&& o izmmztiz . m 1 ngtttfrknmm 

. tt»OttiBI$fi^MIMt. WittMkfcJ:')!****!, ftffl"C*4««fc:«rft. 
[0264] 

WDNAtix^yjt^wr— fe\ Jfir*L<ttx*y*?W7~tfI I I 2£teT4;K',i;>< 

7— vx-imztih. MtKit. x.*v?9\st~ mm<n&mi. m^titz-mmm 
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[0265] 

mbDNAi,ztt-r&?u-~7<?)j\4 fvym-zsa yit. mmte&rn [Mitten a 

nd Pardue, Methods in Enzymology. Vol.21, pp. 270-480(1981) : Henderson, Internati 
onal Review of Cytology, Vol.76, pp. 1-46(1982) fc<kt/"Angerer et a!., in Genetic E 
ngineering: Principles and Methods, Setlow and Hollaender, Eds., Vol.7, pp. 43-65 
(Plenum Press, New York, 1985)] OfflLXtttll. **>X . ZtLbVXttlt. 4 

y>v <? /^7vy44£-is3>iz&v&*mi(omt&<?)m\}: ixmizmxtit> 
ti&. wwcsiur, *%mzmr>xmmztit:7v-7ii. mmm^m^\ rn 

[0266] 

h r- W>2 1 »£DH i n d III ©JRSIfrM-fi , U il V 9 AT i})V*h*- 
a^ygylRockvi 1 le, MD) SrlUtyat^ ytfjhV- 

5 4 ~7y V — roy'i ? Y A^A^nJIbtVan Di 1 la et al . , r Human Chromosome-Sp 
ecific DNA Libraries: Construction and Avai labi 1 i tyj , Biotechnology, Vol.4, pp. 
537-552 (1986)) ffcbOfc, *«J: o =5rBr)t(±±«lfflUc7 r Vr 4 5^. t 
tll£7X3— If (Fuscoe et al., r Construction of Fifteen Human Chromosome-Specifi 
c DNA Libraries from Flow-Purified Chromosomes j . Cytogenet Cell Genet., 43:79-8 

bimencom^z^xmhzthX'^i. 

[0267] 

ftKWMFH Y tttl v i fv 'J -frl>V>'; n- viiKy Y y& XX/t- t** 
Vrtffc (Benton and Davis, Science. Vol.196, pp. 180-182 (1977))t X OttfiZtlZ. 

mmzwiti. moo o<d®%i ? r- : JiM2 1 MiW-nmmA •?? o -&t> ? 

V-yMzftmZtlh. ZtiL>ii~ Y n-tjl-n-xiz&ZtiX- ?Yyyx\s-Y Ztifz 
■klr/At YDNAX'7'u-7Ztl&. 
[0268] 

llfefett-fy^-H23 2 p^|i$ti-c. 312 l&myAy'yV-Zffif&'t&Mz&b 
titztm mm-^b-hH i n d i i i x-yj h t h yy a d n a<Wt* 

y/n >y h (Suothern blotsMoM 7"'J y-f XSftfc. ?n-y£-£tf#KftitfiJfi-9--«f 

y#Vrcomz&-<?>rty}iZ&lli><r)tlXimZ1?i$>. hX*i oo<ozcr>±o%7 

n-ytfr\3-7DNAftT^--%i%£mz*\LxMiRZii&. immin?u~-v\m 
4g$fu -f y-f-MiH i nd iii y-r yizj; OBfciSfxt . -f y+r-v 

l&?>l>W l $mmiZ X 0 7 r-^'T-A (phage arms)^£>#8l£ill>. 7°n— 7*D N AKrfr 

(i-ftfc^Kfga^M y-?- h ) {iy^*^^*§iiT±^j: 9 tcx^f v 7 ? wr- 

. ix±tz>-mmwMimnv 5 \ L t'iix®i .5-2. ommi%v&x 1 
iz'tmsmztih. Lx^ttz^-^m^ti, t'-4-i-y^titzm^t±.^ 

X 0 t7hy>77 4 -t <7 0-7 h y 7 7 4 izX 9 4«3 fl-g. . 
[0269] 

t h Uy/^BS^-fe^iyN-yN-^tHarper et al., Proc. Nat' I . Acad. Sci., Vol 
.78, pp.4458-4460 (1981)]fc«r>TWRS*l4. *KJ]fc J: tflS8H<a«l;£$Sag«?§$ 
rtT"3IBa»tfii. y^y-;U-7-fer-r 7?7y7 M3 : 1 ) ^-CHSSix, 
ZtirzfMmxyJ K±(c«S*ifc. Hti-2 0 , Ct-g^l?Hm«t'(=fiT^^ii|.. 
[0270] 

RN7— ( 1 0 Om g/m 1 , 3 71CT 1 BftSJ) Sfl. 3 7°Cc7)H i n d II 
I ( 1 Oi^-y MV1 lOmMMJ^-HC 1 , 50mM NaCI, lOmM MgC 
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l 2 fcctt/14mM^>rxUhUh-;l.. Ph7. 6 ) T'#J 1 - 1 e^HMSSfU ± 
&0y£olZX*V??)s7— fe'I I IT^SSilT, x^y-;pi/ij-X(fT«$ill) 
. ^n*^7"nf-f^— fe'KT« (60ng/m 1 . 3 7°CT'7. 5^1) ZtlXM* 

-^ayM&fali (&m : <mT') . 2XSSC(0. 15M NaClfeitfO. 015 
MV^-M"-! r-V-b) , 10%^f^h7yfA'7x-l\ 500jug/m 1^ 
A-U-^DNA (WayiBlSnfe-^yfll^DNA) fcJ;l/2. 0 W g/ml(?)t^fy- 
«^Sftfc7*n--7*DNAa»S>&o"0*$. d«0?I^(i^7^^A*~X'J 7 
3« l/ctn2»flW7'( HfcafflSitT5A— t^Ohf^l'Sn*. 37-CT' 
-ft^^a^-i/g^a. Hi 4 5rX« (5 0%WA7S F — 2 X S 

SC pH7, 303^ «V^2XSSC P H 7 , 50 2ft) ZtlX. B N^»?g ( 
0. lMVy^t'^-^-h, 0. 05%NP-40. p H 8 ) fcS SilS . iOB# 

[0271] 

Xy4 Y\ttHMmm.frhWO\&ZtlX . SS-C'5#ISL 5%^)WI©?L (Carna 
t i o n) fcJ:t/0. 02X^>y^ATS^H (7'7Xf 7?^^'-x'J >y7V)TT*5 
ju l/cm2 ) T'7n.y^§ni>. #A-7. 'J >yTfiJR0IWU £ft<0?gft{2^¥< St 
ftZtlX. y-ThVyDCS (5%«0. 0 2%WV^»7Ar^K 

*lTt*BN«fS}«rt-C3Atg/m 1 ) sWini^h* (5a l/cm2 ) . |*A'-^iJ 

3@2m -e*i-e<i4 5ic^)BNafi«ErtTi!fe»s<x4. tttf-y-tteSfifc^kt 

y<D$$$U\ t'^^Wb$n^-\-drfii-Tt' ^>mfr ( 5%0^jflim t: 0.02 
%cr>y^AT^h'^$:Wri>BN»^t'5wg/m 1 ) coSSrjpi. ggV^TJiISi: 

ffifr I fz1£ , 7 ;M- 1/ -b -f y - 7 tV> D c s (DMcoM & So £ * ; fc (3 J: 0 ig(g $ 
ill>. 7;^U-b>f y-7t'y>DCS, -f^Ctr tvyfc J;U'^"jtim«^TffiHWH 
A^flg [Mi.(f Vector Laboratories(Burlingame.CA)] T"#>l>. BNrtTOgfeHM*, §1 
3fctS7x-K»L p-7i-Uyy'7Sy 7.'J ^rtWLl . 5jul/cm2) 

fcWRMWKfTttfc-te. dOfit7x-hmti, DNAttJt?fefe8l (dap I ifcfc 
rnt^i T^WF)* { 0. 25-0. 5 a g/m I T'£ifvCV*S. 
[0272] 

B^mmm-hDNA-mmmm®ynt°i;i>7j±7J*y4 h (pi > n /wru 
^ x$n^ro-7i:^D n a zwimizwmtz z t mt&izt&tztotzfflaztib . 

7;M"U-M ytektfP I (±4 5 0-4 9 0 nm(Zeiss filter combination 487709) X 
BfiBSfl*. ilS2^$r54 6 nm(Zeiss filter combination 487715) fcigkttltfP 
l<7)fr<?>fflm$:~*Iffil,Z-?&. DAP I N £JM|(Zeiss filter combination 487701) Till 

ti h wv *s3t<o d n a - ^m^Vkmu , t;* ^ y - ams *ut t> *o t £d n a jwjij 
«iz®Mzti&t%£iznim&Mt ixm%ix&. *mm2 im&mm&faco*ft±. 

[0273] 

[fti] 

*»BB«KU:<7>IQIffll^ieatt0ilSE*i J: VWm S AWi^S tot . -eft JiflKWT 

*%*n<r>mmmim$bz tmmztix^z . 
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[0274] 
[0275] 

[0276] 

[@ia] mm^Mizmti\nzTv**7$;m^x®t,ti-rct h^mxru-y kwsw 
i,dap iVk&MMi-v-i x-isx-hh. u hp \^mwzwzm%%? < )i? - 

[ HlB ] H 1 A 1 15)-^ t h <W81* r ^ -y H V F I T C %&<7) A' 'J — f ^ — yt* l> 
. lO^-yfi, 121 Afc|5]®«pi§ft*:*\ M£<D7 4/l^-££;tfc?)T\ 7" 
□-/CWIftF ITC#DAPI £*){>£<&th. 

[01C] ^2 l%S&ftcr>?«DJU1-iJ-4 t-is'X h^X. Hi BWU TV—l *- : J 

[H2A] tbfflX7l7 HfcfcttiDAP IlfefW^-WCfcoT. Hi A. HI 1 

[H2B] 02Afc* , tt<OtP-Ot h4"^7^7 HfciJttSDNATn-T'fcWtfc 
7/k*W-My<0We*4. iilJi, DAP1 J: l )i7;M-H:4y£x3MM h-fS 
tftt, S*S«igW74/P^-Sr^ftif:tJ:o-ctl4)it>t. Ci<tf?JUi, HlBW 

^ ,j _^ ^ _ iJtHMX £ h . 
[03] HI A, BIB. Hi CiUl/H2A. H2Bfc7Tcf*7V-y KfcRB#£l£i§L 

fe-fSfci&fcDAPiatffchOfcPI (rntr^'-yA^M^y-f h\ prop idi urn 
iodide) frfflV^jaWiH-tftofc. P I 1 7/M"H^ ySftfe<0ffi#J4H- 

LX~TWJ>7^TA*yA FSttMiSfetm, 7*o-7*>77k*H:-f yliU 

[H4A] ^-X77^/r7XS Hfcfcft4S4iGte*-!RfllW?>r7*5'J- <7-f7* 
7>J- pBS-4)<7)th •fSUTU' -y hA«0A^( 7'iJ ^ -fe'-^ 3 WtW 
L&V^b hy-VADNAIifflUf, A>0/\^ 7"'jy>f -b'-i^g ^a^1ftJ«Ctttt-f <*fctt 
fflLfc. »4Ssfe*oS*W3t-(i. flfiw»fe*J:Ofll*»tcJ:<Wv^jai*. 

[H4B] hh^SB^ri^-y KA^ P BS-4^vf ry^tf-S/aVfcijr*-**. ftttL 
&^b h yy AD N A#; W 7' 'J *W g y^^ZfflV ^ fciifc ( y 7 A D N AC08 L 

c7)5$J^* i ft!!<7)^fe«tcr)'?-nc7)^2 0XTJ)l»^fc^^1-„ a?4&feft«i1tfeT'&9. ffi?) 

WVf-:*1M7*-ha«. IiI£U5g-f SWSftfe*Sr-HJ'fc:ji*»*S awe 

[H4C] H4 BiB-^ri/* Ht*^, 7IV*V±4 W Vf-tflM 7*-HSfefc 
<^£®&£tfl>7 4/l^-£ai£i^T'#>&. 

[ I24D ] P B S - 4 >f 75 'J - v t H 4>KJU 7'b y H 4> fciS 4 

tfttlt-^filEffi (*EP) <0«KiJ**-r. 3^b5*hJtli&5XT'*>l>. 

IH4E] IE$&feftfc, »4tSitf38l lJftfefr^lSlW («^RS4 ; 1 1 KfcWC ) 
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a 75 y— pbs-2 i ) w> h 'j v 5-2 1 mwk^vm^rv v KW\^ 7>J ^ 

[H4G] ia4Fh|5]«WA^7' ) J^^-^3yC'S)l)*\ feW^fflv^i, 

[S5] tbDNAO5 80kMy-^h£-£tf6?#AI&-feft (YAC) 7u-y<7) 
, t hi*J8*7V>y h'^A^yj^ -tf-^gySr*-r..#^«cmi 2± ( 1 2q2 
1 . 1 £fcwt ) ?)ft£tf)7;M-HM yAyb'fr\ rnty^AT'fW WJfcSfefe 

[06] t bSBl 9lfefeft«10^3e-^tft h/AAX*-vvf 7*1) 7 KWI8&#»$> 

N AO, t h ftttH7.7V >y K'VTVW 7>J -t'-y g y£5icf . ?*W1"C»*»4>^ 
L£U 0 XT V <y H ^WflilcO^ft i 9 » WO ^ 2 O<0S8 1 9 &fe##J> 4 . 
[127] *^BjWD-7"5rf^l.^(3^Up<7— tffflRlB ( PCR) £fflV*Sft8tt* 

U^feA?-y/v<07n-7^ftgfttt£^t\ S?2 2&fefr±tf)BCR}t{S 

1=% ^JfefeflaOABLiBfc^ fcilX7 4 7T>7 4 7^ft±<9BCR-ABLlt£ 

i^SflO** (^HFX1K4 6) . c-h u-ABLiS«fctfPEM 1 2TP-7 

4 -bf- s s g y a*? - y £^jrf . 

[H9A] Qwxri' -y h t ia»ieifc*5tt sabte'f y >- h * >vf 7* y /^-y 3 y.(Fi 

5 H ) £*rf. IE#&*$1*7V >y K^tf>A B LtfVW 7'J /-f -tf-i/ g y Sr^to A B 
Ly/t/Ki 9q«fa^ r a^fcJ^RR S *VO . 

[09B] 4>JfflX7l^'y Vtriltmizm^^ Vyh^ry^t'-ygy (F I 
SH) iE* 5 5:4'}W^7 , W«y H^<7)BCR(/DA>f7'J^-fe*-V3y^1-. BC 

Rx/7-;Ki2 2 q^MSttifi<fc:JSPR$*uo^. 

[H9C] tMWXTl^y HfclBJtBttKtJftfiflt*^ V^Yf A^yj^Hf-i/g y (FI 
SH) . 4 6 X Y , t (9 : 22) (q 34 : q 1 1 ) tffofcCMLfl^fctJ^ 

[E19D] 4>«B^r^vHtia«jSfcfctt6»3t^^yh^A>f ry^Hf-i/gy (F I 
SH) 46 XY ins (22:9) (q 1 1 ; q34 ) ^itCMLMCfe 

v . # ?smm* h*L 2 2 ^fe^±{3 , a b 1 ssfetfisurwfc $> 2. c t s- * 

[09E] 4>S8X7W«y HfclSHWKttJJtSajt'f h -yA.< 7 'J y*W -tr-x g y ( F I 
SH) £Srf. K 5 6 2«l«M«Cli§^^t(7)ym?:^ttl^ 
£fc£35LO*4. R-^feA-^-y*^ BCR-ABLM^ilfg^Jifi^^BC R 

[09F] ^7.7'b-y Hi:IBI«i«ifc43»t6«3t-f y^h^W7'y^*'-^gy (F I 

sh) ^-r. m-^fefefrAj^pisnitia^ae^jfiifiSrqrrK 5 6 2«us$j&»4>*>+ 

[H10] ZfiyN'y h'a^7^^^-^31LT|nlB#lcWL$ii7>ABL <*£) i>J:i>'B 
CR (Hfe) ra-^teiSCMLBHtUatCfcftSffi^y^h 9 >vf7W-ftf-5/ 
CML&#a>&0«l2. B CR- A B Lifc^ifis^^VWry^-tf- 
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CR, ABL ®(E^cO#-^fefcJ;^WfeA'f7' , J^M-fe'-^3y^i/^tS-^ 

bit^ir. Mizntzffimzm&mmiiZKcomzh^xMwmiKth. 
[hub] «®«s^aj^fcy>^jis!w^o-^i«tti{t*iftfe#^Bsfe''«^-y 

£*t. ^-fe^yavit 111 1 At'^^ii^^feftco^^coflJBr^ijfi^coM^ 

it. m^zhti^xwmttdtT-mmxh'o . ^^^^i>^(itM^oM[ii^*> 

[011C] ffi^WM^ajO^OftSW^rn-7l!8B&{zt>{tl.lfefe^^fe'^~y 
totz r^j t'^fe^ixl). c<o«td=SrJfefe^^-yti. cwilHBko-fe^S'aS'V I I I 

[hud] ^jtwp^aj^^o^sw^ro-Ti^^^tt^iftfe^^^-y 

moxoizw&%nAwm<nmmi> i *imt%$>. 
imnE] mmmm^mni<7)tz^^mmKcr^~ymmzmi>m^ff)m-&^9-y 

X$Mft(DmMz£&lFi>lti%\\ bZlzmtthW^tz rfej izg&Ztitzfcmt 
[ 012 ] Sriftfe-T 6 £ k t J: £ ffitf'J Sr Wtfthtz)h<m&J*9 - Vk^tft 

{4. t t ^k^2 2^feft^oT^L^rn-7l:J;^Tlfefe$il^CML»*^^ 

<7)1E%i%3V-X'bh. Z<?)]E%%S2 2&feftO*> «t a k'Tfc? 7f>7 < 7%&W. 
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IH1A] 




[H1C] 
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[02A] 
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TXVX&Hm *U7*/W-7#H 94 595 ?*/W--yh 71)-? 7yf-^3-h 
3 1 

<72)»#& ??yx 

TXVtlismm f)-7*)V-TM 94 5 50 >M-*7 vx'J-Xh'j-h 54 0 
F^-A(##) 4B063 QA01 QA18 QA19 QQ08 QQ09 QQ60 QR32 QR56 QR69 QR77 
. QR78 QR82 QS34 QS36 QX02 



